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MriK 8 C 03 B 1/00, C 03 B 37/06 

Cnoci6 B.O.Kifxwra BHpo6Hmn , Ba bhcokochjiik^thmx HeopraairaHx bokokoh 3 
ripcbxax nopi* (Bapiaim.), TexaojioriaHa nmi* ms secern*, cnoco6y 
(Bapiamn), (SesnepepBHe i unanenBHe eo/ioKHa (Bapian™), HeopraniTOi 
TOHKOwcnepom ^csari ,a<n™ (aapiaH™), o flepJK a„i nponoHOBaam, cnoco6oM 

npanoaoaaai aaaaxoaa aiaaocaraca ao aacoH. B„po 6 Ha II raa BHcoxocHaixaraax 
aeopraaiaaax fcaepepaaax, a™_ , ^ bojiokoh, a xaxoxc .ycxarax lacrox is 
apapoaaax Miaepaai. xacaax ripOaxax nopifl> fl0 aapoSa, BaroTOBaeHax 3 a„x aoaoxoa - 
BeanepepBHoro, ajTaaemaoro, ipy6oro i ao JiycKaTMx aacrox. 

BHKOpHCaHH* BHCOKOCHJUKaTHIlX HeO P raHlMHID£ BO.OKOH b BpHpOflKHX MB^piaai. 
KBOaBX nO fU1 . B aXOCri CHpDBHBH flBC MOOHBC^ BBByCKaTB eKOJK.OHHO ,«<*, CTiibd fl0 

a™oc*ep««x an,™. Maaepiaaa, axi aaMiaaxm. y Sa^raox aaaaaxax a36ecr, ccao m*™ 
aepeaaay fl i HUI i „a™ P iaaa, ,„ BaxopBcroaya.TBca a eyataaonai. ToMy apoaxae nOT pe6a .' 
umx MaTepiauax. 

FipcBKi aopoaa aa BMicroM KpeMrf*, ntapoai.uiaK.TBoa „a yjibTpaoCHOBHi (1), oo„oa„i 
(2), capeani (3) i xacai (4). € aeaaxa warier,, ay6aiKaa ifi i Bare™, bk ama™*, rex i 
aaxopaoaaax, a ax„x o„„oa«i caoaoea i apacpo! aaa oaepacaaaa Heopraaiaaax aoaoxoa a 
npcBKKX aopia ,, 2, 3. np„ aaoMy aare-paM aeaiao*, nya,,^, Bare*™, axi onacy^ 
caocoSa , n P H<npoi m oaapacaaaa aeopraaiaaax aoaoxoa 3 khc„hx ripcaxax aopia (4) 
Oaaax, „epe»ara oaaoro a ochobhbx oxcaaia xpe„„i„, (Si) y cxaaai oopoaa apaaoaaxa fl „ 
.ctotbhx 3Mia aaaoraBocreB o fl epx t yaaaax 3 a„x aoaoxoa, a ca«e, MtaaocH, TepMocriaxocii 
x.M,a H or criBKOcri. Tax, aaapaxaaa, aacoxocaaiKarae cxaaae aoaoxao S-2, a,o cxaaaa CTbra 
6,aMae, aiac „a 95% b KpeMaaseMy SiO, i o.pHMaae a paayaareri o6po6xa cxaoaoaoxaa 
rapaaox, xacaorea, aa 40% »aaia,e cxaa E, a axOMy BMicr SiO, cxaaaae 55% T OM y 
cr.ope„H» aacoffia aaa Baxopacraaa, xacaax ripcxax nopia a axocri capoaaaa, aanaca axor 
apaxraaao, aeooMeaceai aa 3=Mai, aacra MOxo.aaicra aaaycxaTa aeaopori nopiaaaao 3 
aarparaaM, aoporaM „croaoM oacpacaaaa aacoxocaaixaTaoro cxaaaoro aoaoxaa S, 

BHCOKOMOfly^bHi KOMn03H^HHi MaTepiajm. 

BiAOMHfi cnoci6 BH P o6HHMTBa 6e3nepe P BHoro bojiokh& 3 ripcBKHx nopi* hkhh BKjitOHac 
onepax,, n po6» mm nopo W , « nna« m y nn aB »su, m » ne,i i s^ry^u* 3 posn.aBy nepes 
(D^bepy GesnepepBHoro eo^OKHa (TlaTeHT PocificBKoi Oeflepa^i 2102342, ffl 6 C03B37/00 



Ony6ji. 20.01.1998 p.). *k ripcbxy nopofly b OHHcaHOMy cnoco6i bh kophcto By iOTb nopoAH 
6a3ajibTOBOi npynn bia ochobhofo ao cepe^Hboro cKjiaAy, a reMneparypy b njiaBHjibHifi neni 
BCTaHOBjiiOKm> y Meacax 1 500-1 600°C. 

OAepjKysaHi onncaHHM cnoco6oM BOJiOKHa MaiOTb HeAOcrarHK) Mimricrb H a pospns, 
ooyMOBjieny HastBHicrio cropoHHix BKjnoneHb, reMneparypa njauefiH. hkhx BHme 
TeMneparypH njiaBjieHHH ochobhoi MacH nopoAH. 

HaH6uibin 6jin 3 bKH M ao sapiaimB npononoBaHoro cnoco6y BH P o6HHUTBa 6e3nepe P BHHx 
HeopraHiHHHx bojiokoh no rexHiiHifi cyri i AOcaraeMOMy pesyjibxaiy e cnoci6 BHpo6 H HnTBa 
6e3nepe P BHHx BHCOKocHjiiicaTHHx HeopraniHHHX bojiokoh 3 ripcbKHX rropifl, hkhh BKjHonae 
onepaitf saBaHxaaceHH* 3Api6HeHOi ripcbKoi nopo«H b njiasHjibHy nin, ii luiaBjienH*, 
roMoreHisauiio poanjiasy, Hacrynny cxaeijrisauiio posiuiasy y <pmepi njiaBmibHoi neni,: 
BHxaryBaHHfl BOJiOKHa, iioro 3a M acjiiOBaHHH i HaMoryBaHH* na 6o6i H y /TlareHT yxpaiHH JV° 
1 0762, MEK 6 C03B 37/00, ony6ji. 25. 12. 1 998. Ekwi. Jfe 6/. 

HeAOjiix onucaHoro cnocoSy nojiarae b xoMy, mo OAepacam 3 aHAesirroBoi nopoAH 
onHcaHHM cnocoSoM 6e3nepe P BHi BOJiOKHa MaiOTb HeAOcraxHio Mimricrb H a P o 3P hb, 
o6yMOBjie H y HaaBmcno b hhx cropoHHix ekjuohchb, aid He BiwuiaioxbCH 3 posnjiasy nepes 
HeAOcraTHiH reMneparypHHH AianasoH, oOmokchhh reMneparypoio KHtriHHH ochobhoi mbch 
3Api6HeHoI nopoAH. HeAOcraxHa Mmmcxb npHBOAHXb ao 3 MeHiu chhh aobhchhh bojiokoh, ix 
pospHBaM npn HaMOTysaHHi na 6o6i H y, mo oSMejKye rexHOJioriHm MoacjinBocri cnoco6y. 

Hai}6ijibiii 6jiH3bKHM ao BapianriB npononoBaHoro cnoco6y BHpo6HHurBa raxanejibHHx 
bojiokoh no rexHiHHiH cyri i AocnracMOMy pesyjibxaxy e cnoci6 BHpo6HHin*Ba inranejibHiix 
bojiokoh 3 ripcbKHX nopiA, *khh BKjiioHac onepauii saBaHraaceHHH 3Api6He H oT ripcbKoi nopoAH 
b njiaBHjibny nin, 1, imaBjieHH*, roMoremsauho posnjiasy, Hacrynny cra6ijii3aiAK> posiuiasy y 
(piAepi njiaBHjibHoi neni ii OAepacaHHH iiixanejibHoro BOJiOKHa 3 posmiasy, mo BHriicae 3 <pijibepH 

//j>HrH P HC A-fl-, BoJIblHCKHii A.K., KOSJIOBCKHH HIT., fleMbHHeHKO IO.K, MaxoBa M.0., 

JlH3ory6 T.M. Ochobw rexHOjiornn nojiyieHH* 6a3ajibTOBbix bojiokoh h hx cbohctbb. - B c6. 
HayHHbix rpyAOB: EasajibroBOjioKHHcxbie KOMno 3 H W OHHbie M axep H ajibi h KOHcrpyKu.H. - KneB. 
HayxoBa AyMKa. - 1980 - C.54-81/. 

HeAOJiiK onacaHoro cnoco6y nojiarae b xoMy, mo OAep^cani onncaHHM cnoco6o M 
uiranejibHi BOJioxna waion, HeAOcraTHK) Miumcrb Ha pospiiB, o6yMOBjieHy nanBHicno b hhx 
cropoHHix BKJiioMeHb, mo He BMAaJisiOTbca 3 po3njiaBy nepes xe, mo BHKopHcxoByerbc* aochtb 
HH3bKHH TeMneparypHHH Aianason, o6Me3KeHHi5 reMneparypoio khidh™ ochobhoi M acH 




3flpi6HeHoi nopoflM. HeflocraTHH mwicrrb npHBOAHTb ao 3MeHiueHHa aobhchhh bojiokoh, mo 
o6Me>Kye TexHOiiori4Hi MoaaiMBOcri cnoco6y. 

Hag6ijibiii 6jiM3bKHM no BapiamiB nponoHOBaHoro cnoco6y BHpoSHHirrBa HeopraHinHHX 
TOHKOwcnepcHHx jiycKaTMx nacTOK 3 ripcbKHx nopia, e cnoci6 7 hkhm BKmonae onepaitf 
3aBaHTa>iceHHH 3Api6HeHOi* ripcbKoi' nopoAM b njiaBiuibHy nm y u ruiaBjieHH*, roMoreHi3auiio 
p03njiaBy, HacrynHy cra6uri3aLdfO po3njiaBy y <J)iAepi njiaBHJibHOJ neni h OAep*caHH* jiycKarax 
nacTOK 3 po3ruiaBy, mo BwriKae 3 (Jwibepii (TlaTeHT PociifCbKoi OeAepaim JST°1831856 MITK 6 
C03B37/02, B22F9/02. - Ony6ji. 27.03.95 - Bioji. Jfo 9). 

HeAOJiiK onwcaHoro cnoco6y nojinrae b TOMy, mo OAepacam orracaHHM cnoco6oM jiycKaii 

HaCTKM MaK)Tb HeAOCTaTHK) xiMiMHy CTiHKiCTb i MiUHiCTb Ha p03pHB, U\Q 06yM0BJieH0 HaHBHICTK) 

b hhx cropoHHix BKjnoHeHb, Hid He BHAajiHrcrrbCH 3 po3njiaBy nepe3 tc, mo BHKopHCTOByeTbca 
AocHTb HH3bKHfi TCMnepaTyp h hh Aiana30H, oGmokchhh TeMneparypoio KHiiiHHH ochobhoi MacH 
3Api6HeH0i nopOAM. HeAOGraTHi Moment i xiMinHa cniihcicTb jiycKarax nacroK o(?MeaeyKm> 
TexHOJioriMHi MoaomBOcri cnoco6y. KpiM roro, hcaojhkom cnoco6y e i HeMoaoiHBicrb 
peryjuoBaHHH ^paKi^HHoro cioiaAy OAep^Ky BaH hx jiycKarHX nacroK i, y 3B f *3Ky 3 hhm, biacotok 
BHxoAy OAHopiAHoi <J>paKim Heo6xiAHoi AwcnepcHocri i tobiahhh jiycKaTHx nacroK BHHBjiaerbCH 

HH3bKHM. 

HaH6ijibiu 6jiH3bKoio ao BapiamiB nponoHOBaHOi TexHOJiorinHoi jiimi no TexmniriH cyri i 
AOcaraeMOMy pe3yjibTaTy e TexHOJioriiHa jiimn, mo Micrarb A03arop ripcbKoi nopoAH, 
njiaBMjibHy nin, 4>iAep, (Juibepy 3 ^khbhjibhhkom, npn3HaHeHy ajih BuxoAy BOJiOKHa, Mexam3M 
HaHeceHHH 3aMacjiioBaHa Ha bojiokho i 6o6iHy aji* HaMoiyBaHHa BOjiOKHa (TlaTeHT PocificbKoi 
OeAepaiui 21 18300, MI1K 6 C03B 37/00, ony&i. 27.08.1998.). 

HeAOJiiK onHcaHoi TexHOJiorinHoi Jiimi nojiarae b hcao CTaTH iii miijhoctj OAepacyBaHwx Ha 
oifi JiiHiY bojiokoh. Up noB f H3aHo, HacaMnepeA, 3 o6MeaceHHM TeMneparypoio 1450°C 
TeMnepaTypHHM Aiana3OH0M po6oth iuiaBHjibnoT neni, ockuibkh npH uifi TeMnepaTypi 3 
po3njiaBy He MO»cyTb 6yTH BHAajieHi BianoHeHHa, j?Ki y m a ft 6yTH bo My, nicjia OAepacanH* h 
ocTHraHH* bojiokoh, e KOHL*eHTpaTopaMH Hanpy>iceHb i npHBOAHTb ao ix nepeAnacHoro 
pyHHyBaHHa, HanpHKjiaA, npn HaMOTysaHHi BOJiOKHa Ha 5o6iHy. 

Hag6ijibiu 6jih3bkhm ao BapiaH-riB nponoHOBaHoro 6e3nepepBHoro BOJiOKHa € 
6e3nepepBHe bojiokho, BHroTOBjieHe 3 npHpOAHHx MaTepiajriB ripcbKHx nopiA /TlaTeHT YKpaiHH 
No. 10762, MIIK 6 C03B 37/00, ony6ji. 25.12.1998. Bioji. Jfe 6/. 

OnncaHi BOJiOKHa MaiOTb HeAOcraTHfo MiuHicrb Ha po3pHB, o6yMOBJieHy HaHBHicno b hhx 

CTOpOHHlX BKJUOHeHb. 




HanSijibiu 6jih3bkhm ao BapiamiB nponoHOBaHoro urranenbHoro BOJiOKHa e urranejibHe 
bojiokho, oaepacaHe 3 ripcbKnx nopiA /ArcwrnpHC Bojimhckhh A.K., Ko3jiobckmh ELI1, 

AeMbHHeHKO FO.H., Maxosa M.O., JlH30ry6 T.M. Ochobw TexHOJioraH nojiyneHH* 
6a3ajibTOBbix bojiokoh m hx cBoficrBa. - B c6. HaynHbix TpyAOB: Ea3ajibTOBOJi0KHHcrbie 
KOMno3HUHOHHbie MaTepHanw h KOHcrrpyKUM. - Khcb: HayKOBa AyMKa. - 1980- C. 54-81/. 

OAHaK BHroTOBMTO urraiiejibHe bojiokho 3 ripcbKMx nopiA kmcjioto cmiaAy 3a 
nponoHOsaHHM cnoco6oM He npeACTaBJiserbCH mohcjihbhm iepe3 HH3bicy TeMnepaTypy b ne*ri i 

BeJIHKy KijIbKiCTb CTOpOHHix BKJUOHeHb. 

OnncaHe urranejibHe bojiokho Mae BejiHKy idribidcTb hcbo jio khhcthx BKJuoneHb i 
HeAOcraraK) AOB^oaHy bojiokoh, mo o6Meacye TexHOJiori«iHi mohcjihbocti onHcaHoro 
LiiTanejibHoro BOJiOKHa. . 

HafiQjibiu 6jiH3bKHM ao BapiamiB nponoHOBaHHx HeopramHHHx TOHKOAHcnepcHHx 
JiycKarrax nacroK e TOHKOAHcnepcm jiycKaii HacncH, BHroTOBjieHi 3 npHpoAHHx MaTepianiB 
ripcbKKx nopiA (ITaTeHT PociiicbKoI <J>eAepauiY JST21831856 MI3K 6 C03B37/02, B22F9/02. - 
Ony6ji. 27.03.95 - Bioji. Jfe 9), 

OnHcam TOHKOAHcnepcm JiycKaii 4acxKH MaKm> HeAocraxHio MiMmcnrb, o6yMOBJieHy 
HaaBHicno b hwx cropoHHix BKjuoneHb. 

B ocHOBy nponoHOBaHKx BHHaxoAiB nocraBjieHa 3aAana CTBopeHHa 3aco6i.B OAepaeaHH* 
HeopraHi-iHHx bojiokoh h npnpoAHHx MiHeparie khcjihx ripcbKHx nopiA, a TaKO^c TaKHx 
BHpo6iB, BHroTOBjieHHx 3 mix bojiokoh - 6e3nepepBHoro, uiTanejibHoro, rpy6oro BOJiOKHa i 
TOHKOAHcnepcHHx JiycKarnx nacTo K 3 aid MajiH 6 niABHiAem MujmcTb Ha po3pns, Kopo3iHHy 
crriHKicTb i TeMnepaTypocTiSidcTb. nocrraBjieHa 3aAana BHpimyerbc* 3a paxyHOK crBopeHH* 
yMOB ajih BHAajieHHH 3 po3ruiaBy cropoHHix BKjuoneHb, mo MaiOTb BHcoici TeMneparypn 
njiaBJieHHa i khtuhhsi, ihjihxom 3acrocyBaHHK b akocti chpobhhh ripcbKHX nopiA 3 bmcokhm 
bmctom Si0 2 i, xk HacjiiAOK, 6ijibiu bhcokhmh TCMnepariypaMH miaBjieHHa, mo ao3bojih€ 
3AiHCHK>BaTH HarpiBaHHa ao BHAajieHHs 3 po3iuiaBy nopoAH 6ijibuiocrri cropoHHix BKjuoneHb. 

nocraBjieHa 3aAa^a BHpiniyerbca b nepmoiviy Bapiatrri nponoHOBaHoro cnocx>6y, hkhh, *k 
i BiAOMHH cnociG BMpo6HHixTBa HeopraHiMHHx 6e3nepepBHHx bojiokoh 3 ripcbKHX nopiA, 
BKjnonae onepai#i 3aBaHTa>KeHHH 3Api6HeHO*i ripcbKoi nopoAH b ruiasHjibHy nin, u unaBjieHH*, 
roMoreHhaqiio po3iuiaBy, HacrynHy cra6ijii3aMiK) p03iuiaBy y 4>iAepi ruiaBHjibHOi' neni, 
BHTnryBaHHH BOJiOKHa, ftoro 3aMacjifOBaHH« i HawoTyBaHH* Ha 6o6iiry, a, eidnoeidno do 
ewiaxody, *k ripcbKy nopoAy BHKopHcroByKxn> AaijHT a6o pioAamrr, a nepeA 3aBamu«ceHH5iM 
ripcbKoi nopoAM b imaBHJibHy nin fi niAirpiBaiOTb ao TeMnepaTypw 700-9 tOX, BHTpHMyiorb 



n P H uiH reMneparypi 5-15 xbhjihh ao BH A ajieHHa ximjiho SB'asaHoi boah i bhtophhh* opraHW- 
hhx ckji a ao b hx, noriM nopofly niAnaiOTb MexaHo-KarajiiTH^HiH aKTHBauu ao OAepacaHHH lacroK 
3 posMipoM He 6ijibiue 15 mkm i HarpiBaiOTb fl o reMneparypH 2105-2200°C ao OAepacaHira pos- 
njiaBy 3 i cryneHeM aMop^Hocri He Menme 96% i BHflLieHH* 3 posnjiaBy KBapqmiB, mo nenpo- 
njiaBHJiHCJ., HacrynHy roMoreirisauiio i craGijiisauiio posnjiaBy npoBOflHTb n P H reMneparypi 
1420-1710°C flo OflepxcaHHa posnjiaBy 3 B'asicicno He MeHiue 1306 ITac, a BPrraryBaHH* 
bojiokoh sflificHioiOTb b 3ohh posnjiaBy, hks posramoBaHa HH>KHe nosepxHeBoro mapy. 

nocraBjieHa aa^ana BHpimyerbca i b ApyroMy Bapiawri nponoHOBanoro cnocoSy, jhchh, hk 
i biaomhh cnoci6 BH P o6HHUTBa mranejibHHx bojiokoh 3 ripcbKHx nopln, eiouoHae onepauii 
saBaHraxceHH* 3Api6HeHoi ripcbKoi nopoflH b ruiaBHjibHy mn, ff ruiaBjieHHa, roMorerasauiK) 
posnjiaBy, HacrynHy cra6uiisaniK> posnjiaBy y $i fl epi njiaBHjibHoi neni fi OAepacaHH* uiranejib- 
Horo BoaoKHa 3 posnjiaBy, mo amine 3 (fruibepH, a, eidnoeidno do eunaxody, hk ripcbKy 
nopofly BHKopHcroByioTb Aamrr a6o pioAau.Hr, a nepe« saBaHnwceHHHM ripcbKoi nopoAH b 
njiaBHjibHy nil u nwirpiBaiOTb ao xeMneparypH 700-910°C i BHrpHMyKm, np H nifi reMnepaiypi 
5-15 xbhjihh ao BHflajieHHH xImthho ss'ssaHoi boah i BHropJiHHJi opraHiiHHx CKjia^osHx, noriM 
nopofly niAaaiorb MexaH^KarajirrHHiriH aKraBauii ao OAepacaHH* nacrcx 3 poswipoM H e 6uibiue 
15 mkm i HarpiBarorb ao reMneparypH 2105-2200°C ao oaepacaHH* posnjiaBy si cryneneM 
aMop4)HOcri He Menine 96% i BHAUieHH* 3 posnjiaBy KBapnmiB, mo HenponjiaBiuiHc*, Hacryray 
roMoremsauiio i cra6ijri3auiio posnjiaBy npoeofljrrb npn reMnepaTypi 1420-1 71 0°C ao 
oaepacaHH* posnjiaBy 3 B'a3Kicno He Memue 1305 Ilac, a OAepaeaHH* uiranejibHoro BOJioKHa 
3WHcmoioTb uijihxom po3flyBaHHH posnjiaBy, mo BiniKae 3 (pijibepH. 

nocraBJieHa 3a«aHa BHpimyerbca fi y rperbOMy BapiaHri nponoHOBanoro cnoco6y, hkhh, 
hk i biaomhh cnoci6 BH P o6HHUTBa Heopi-amHHHx roHKOAHcnepcHHx jiycKarnx lacTOK 3 ripcb- 
khx nopw, BKjnonae onepanji sasaHTasceHHH 3Api6HeHoi ripcbKoi nopoAH b njiaumibHy ium, u 
njiaBjieHHH, roMoremsauno posnjiaBy, HacrynHy cxaouibanno posnjiaBy y (ftqepi njiasnjibHoi 
neni h OAepxcaHiia jrycKarHx nacroK 3 posnjiasy, mo BiniKae 3 (pijibepH, a, eidnoeidno do euna- 
xody, hk ripcbKy nopony BUKopucroByioTb Aaimr a6o pioaamrr, a nepea aaBaHrajKeHHHM ripcb- 
koY nopoflH b njiaBHjibHy nin n niAirpiBaiOTb ao reMneparypH 700-91 0°C i surpHMyiOTb np H qifi 
reMneparypi 5-15 xbhjihh ao BHAaneHHa xiMiHHo SBteanoi boah i BHropHHHa opraHinnux cicia- 
aobhx, noriM nopoAy mAAaioTb MexaHo-KaTajiiTHMHifi aicniBami AO OAep>KaHHJi nacTOK 3 poaivri- 
P OM ne 6ijibme 15 mkm i HarpiBaiorb ao reMneparypH 2105-2200°C ao OAepacaHHH posnjiaay si 
cryneHeM aMopcpHocri H e Memue 96% i bhauichh* 3 posnjiaay KBapmmB, mo HenpoiuiaBH- 
jihch, Hacrynny roMoreHisaniio i cragijiisaubo posnjiaBy npoBOAJm, npn reMneparypi 1420- 




1710°C ao oAepacaHHH po3anaBy 3 B'jOKicno He MeHuie 1308 nac, a OAepacaHH* jiycKarnx 
nacroK 3fliMCHK)K)Tb uijmxom flpo6jieHH» CTpyMeHa po3ruiaBy, mo BKrixae 3 4>un>epH. 

ABTopaMH eKcnepHMeHTaiibHO BcraHOBjiem orrraMajibHi pexaiMHi napaMerpH wn 
3fliHCHeHH* cnoco6iB OAepacaHHa BHcoKOCHJiiKaTHHx HeopraHiiHHx 6e3nepepBHHX, 
uiTanejibHHx bojiokoh i TOHKOAHcnepcHHx jiycKaTHX nacroK 3 ripcbKHx nopw nany jmxwr a6o 
pioflauHT. Tax, npH niflirpiBaHHi BHxiflHoi' chpobhhh ao TeMneparypH HM5KMe 700°C i bhtphmlu 

MeHUie 5 XBHJ1HH HKICTb Oflep>KyBaHHX BOJIOKOH i TOHKOflHCnepCHHX JiyCKaTHX HaCTOK 

BHaBjiaerbca hvoslhq Heo6xiAHOi', ocxijibKH npn HacrynHOMy OAepxcaHHi po3njiaBy b HbOMy 
yTBOprororbCH "HenponnaBH" - Kpuxici Ba>KKopo3HHHHi b po3njiaBi BmnoieHHa, son icTOTHO 
3HH3KyK)Tb HicicTb OAepacyBaHoro npoayiciy. IlonepeAHe HarpiBaHHs BHme 910°C i npo-raroM 
6bbine 15 xbhjihh exoHOMinHo He BHnpaBflaHe. OAepjKaHHa b npoueci MexaHO-KaTanrraHHO* 
o6po6«H nacroK po3MipoM 6ijibiiie 15 mkm ycKjiaAmoe oaepxcaHHa oflHopiflHoro po3iuiaBy i 
BHMarae b MaRoyTHbOMy bcjihkhx BHTpar Ha floro HarpiBaHH* ajih oflepacaHHfl po3njiaBy. 
TeMneparypH hhjkhc 2105°C ajm OAepacaHHa po3njiaBy He 3a6e3neHyKm> BHAajieHH* 3 
po3imaBy 6ijibiuocTi TBepAHX cropoHirix BKjnoHeHb - KBapmmB - i oaep»caHHa po3iuiaBy 3 
onTHMajibHHM cryneHeM aMop^HOcri - He MeHiue 96%. HarpiBaHHH jk noHaA 2200°C 
npaxTHHHO He BnjiHBae Ha aidcTb oflepacyBaHoro npoflyiay, TOMy exoHOMiiHO He BHnpaBAaHO. 
OAepjxaTH ix)MoreHi30BaHHH i CTa6ijibHHH po3njiaB npn TCMneparypi hhmchc 1420°C 3 
onTHMajibHoio B'joKicno - He MeHiue 1308Ilac - npaicrHiHo HeMoaaiHBo, a Harpi B aHHH noHaa 
1710°C 3MeHurye pecypc $ioepa i (pijibep, ockuiskh b po3njiaBi npHcyTHi axTHBHi penoBHHH, mo 
pyHiiyiOTb BorHerpHBH (piflepa Ha nacTKH, hki sacMinyioTb (3a6HBaK)Tb) <j)Lni>epH. 

nocraBjieHa 3aniaqa BapiiuyerbCH Taxow i b HexBeproMy Bapiami nponoHOBaHoro 
cnoco6y, hkhh, hk i biaommh cnoci6 BHpo6HHHTBa BHcoKOCHJiiKaTHHx HeopraHiHHHx 
6e3nepepBHHx bojiokoh 3 ripcbronx nopifl, BioiiOHae onepauji 3aBaHTaaceHHH 3flpi6HeHOi ripcbKoi' 
nopoAH b njiaBHjibHy nin, H njiaBjieHHfl, roMoreHbaqifo pcoiuiasy, HacTynHy cTa6ijii3au,iio 
po3njiaBy y (piAepi njiaBHjibHoi neni, bhth ryBaHHH BOJiOKHa, goro 3aMacjiiOBaHHJi i 
HaMOTyBaHHa Ha 6o6iHy, a, eidnoeidno do eunaxody, aK ripcbKy nopoAy b h ko p wcroByiOTb 
rpaHiT a6o piojirr, nopoAy nepeA saBawrajKeHiMM y njiaBHjibHy nil iriAirpiBaiOTb ao 
TeMnepaiypH 750-950°C i BHTpHMyiOTb np H hjh TeMnepanypi 20-30 xbhjihh ao po3rpicicyBaHHH 
KOHrjiOMepariB i BHAajieHH* nap boah, noTiM nopoAy niAAaiOTb MexaHo-KarajriTHHHiH aKTHBauji 
AO OAepacaHH* HacroK po3MipoM He 6bn>uie 10 mkm i HarpiBaiorb ao TeMneparypH 21 10-2500°C 
AO oAepjKaHHH aMopipHoro po3njiaBy, HacrynHy roMoreHi3anjK) i CTaGumauiio po3iuiaBy 
npoBOAJn-b npH TeMnepaTypi 1 500-1 750°C ao OAepxcaHHs po3njiasy 3 b'tokictio He Memue 145 



SFIac, a BM-raryBaHHH bojiokoh 3AiRcHioiOTb 13 30hh po3njiaBy, xkz po3TauiOBaHa Hmicne 
noBepxHeBoro uiapy. 

nocraBjieHa sa^ana BHpiuiyerbCJi fi y n'jrroMy Bapiami nponoHOBanoro cnocoSy, hkhh, hk 
i siAOMMH cnoci6 BHpoSHHirrBa urranejibUHx bojiokoh 3 ripcbKHX nopiA, BKjitonae onepauii 
3aBaHTa>i<eHHH 3«pi6HeHoi' ripcbKoi nopoAH b anaBHjibHy nin, ii njiaBjieHHH, roMoreHbaujio 
posruiaBy, HacrynHy craeinisaixiio posruiaBy y (piaepi njiaBwibHOi neni, oflepjKaHHH 
jjjranejibHoro BOJiOKHa 3 po3nnaBy, mo BjrriKae 3 <pun>epn, a, eidnoeidno do euuaxody, rk 
ripcbKy nopoAy b vl kophcto ByioTb rpaHiT a6o piojirr, nopoAy nepeA 3aBaHTa>KCHH}iM y 
njiasHJibHy nil niAirpi B aiOTb ao TCMneparypH 750-950°C i BHTpHMyiOTb npn njfi TCMneparypi 
20-30 xbhjihh ao po3TpicKyBaHHji KOHrjioMepariB i BHAajieHHH nap boah, noTiM nopoAy 
niAAaiOTb MexaHO-KaTaniTHHiriH 3KTHBau.iT ao OAepacaHHa nacroK p03MipOM He 6uu>uie 10 mkm i 
HarpiBarorb ao TCMneparypH 2110-2500°C ao OAepacaHim aMoptpHoro posnnaBy, HacrynHy 
roMoreiri3auiio i cra6ijri3auiio po3njiaBy npoBOAsrrb y tpiAepi njiaBHJibHoi neni npn TeMnepaTypi 
1500-1750°C ao OAepxcaHHH po3njiaBy 3 B'5j3Kicno He Memne 145 SITac, a OAep>saHHH 
uiTanejibHoro BOJiOKHa 3AiHCHK>iOTb uijihxom po3AyBaHHH po3njiaBy, mp BHTlKae 3 <pijibepH. 

riocTaBjieHa 3aAana BHpiinyerbCji fi y raocroMy Bapiami nponoHOBaHoro cnocooy, hkhh, 

HK 1 BiAOMHH Cn0d6 BHpo6HHUTBa BHCOKO CHJIlKaTHHX HeOpraHlHHHX TOHKOAHCnepCHHX 

jrycKaTHx nacroK 3 ripcbKHX nopiA BKjuonae onepauu 3aBaHTa>KeHHa 3Api6HeHoi ripcbKoi' 
nopoAH b anaBHjibHy nin, fi njiaBjieHHa, roMoreHbauiio po3njiaBy, HacrynHy cra6ijii3aniio 
po3njiaBy y (piAepi njiaBHjn>Hoi neni fi OAepacaHHsc jiycKaTHx lacroK 3 po3njiaBy, mo BHrhcae 3 
(pijibepH, a, eidnoeidno do euuaxody, hk ripcbKy nopoAy BHKopHCTOByiOTb rpaHiT a6o piojirr, 
nopoAy nepeA 3aBaHra>KeHHJiM y njiasHJibHy nin niAirpiBaiOTb ao TCMneparypH 750-950°C i 
BHrpHMyioTb npn nifi TCMnepaTypi 20-30 xbhjihh ao po3rpicKyBaHHa KOHrjioMepariB i 
BHAaneHHJi nap boah, noiiM nopoAy rriAAaiOTb MexaHO-icaTajiiTHHHiH aKTHBaun ao OAepxcaHH* 
nac-roK po3MipoM He 6uibiue 10 mkm i HarpiBawTb ao TCMneparypH 21 10-2500°C ao OAepxcanHJi 
aMoptpHoro po3njiaBy, HacrynHy roMoreHbaqiio i CTa6ijri3au.iK> po3njiaBy npoBOA*rrb y (piAepi 
ruiaBHJibHOi neni ripn TCMneparypi I500-1750°C ao OAep>KaHHa posnjiasy 3 B'jOKicno He MeHiue 
145 SELac, a OAepacaHH* JiycKaTHx nacroK 3AiHCHioiOTb uuwxom Apo6jieHH» crpyMeH* 
po3njiaBy, mo BH-riKae 3 (pijibepH. 

ABTopaMH eKcnepHMeHrajibHO BcraHOBjieHi onrHMajibHi peaoaMHi napaMerpH ajih 
3AiHCHeHHji cnoco6iB OAepjKaHHH BHcoKOCHJiiicaTHHx HeopraHiHHHx 6e3nepepBHHx, 
iuranejibHHx bojiokoh i TOHKOAHCnepCHHX jiycicaTHX lacTOK 3 ripcbKHX nopiA THny rpaHiry mh 
piojiiry. Tax, npn niAirpiBaHm bhxiahoi chpobhhh ao reMneparypH HHHcne 750°C i bhtphmlu 



MeHine 20 xbhjihh HiricTb o^ep)Ky beh hx bojiokoh i TOHKOflHcnepcHHX JiycicaTHX nacroK 
BHSBjmeTbca HMjKHe Heooxwwi, ocxijibKH np H HacryiiHOMy o fl ep>icaHHi posnjiaey b HbOMy 
yTBopiofOTbCH "nenponjiaBH" - Kpaxici BaacicoposHHHHi b posnjiaBi BKjnoHeHHH, aid icmrao 
3HM>KyiOTb aKicrb OAepjKysaHoro npoflyicry. IIonepe W e HarpiBaHHH BHme 950°C i npornroM 
Sijibine 30 xbhjihh exoHOMiHHo He BHnpaBflaHO. OAeprcanHH b npoueci MexaHo-KaraJiiTHHHoi 
o6 P o6kh nacTOK po3MipoM 6ijibiue 10 mkm ycKjiamnoe o fl e P McaHHa OAHOpiAHoro P o3njiaBy i 
BHMarae b MafieyrHbOMy BejiHKHx BHrpar Ha flora HarpiBaHHH ajih o fl ep>KaHHH posnjiaBy. 
TeMneparypH hhtkhq 2110°C ajih OAepacaHHH posnjiaBy He sa6e3neHyKm> BHAajieHHH 3 
posnjiaBy 6ijibiuocri rsepAHx cropoHirix BKJiioHeHb - KBapmnis - i oaepMcaHHs aMopcpnoro 
posnjiaBy. HarpiBaHHH >k noHaa 2500°C npaicrHHHO He BiuiHsae Ha Hidcrb oaepacyBaHoro 
npoayKiy, TO My exoHOMiiHO He BHnpasflaHo. Ofleprca™ roMoreHboBaHHfi i craeijibHHH^ 
posnjiaB np H TeMneparypi HHacne 1500°C 3 oirraMajibHoio B'asKicno - He MeHine 1455 Ilac - 
npaicrHHHO HeMo>KjiHBo, a HarpiBaHHH noHaa 1750°C sMeHiuye pecypc ^epa i <puib€ P , 
ocKijibKH b po3iuiaBi npHcyTHi penoBHHH, Hid 3acMiHyiOTb <J>LnbepH. 

nocraBJieHa saaana BHpiuiyerbCH g y cbOMOMy BapiaHii nponoHOBaHoro cnocooy, hkhh, 
hk i BiaoMHii cnoci6 BHpo6HHUTBa BHCOKocHjiiKaTHHx HeoprairiMHHx 6e3nepepBHHx bojiokoh 3 
ripcbKHx nopia, BKjiioiae onepauii saBaHTaMceHHH SApiStieHoi ripcbKoi nopoAH b njiaBHjibHy mn, 
i7 njiasjieHHH, roMorenbaujio posnjiaBy, HacrynHy CTaeLnbaujio posnjiasy y ^inepi njiaBHjibHoi 
neni, BHTHryBaHHH BOJiOKHa, ftoro saMacjnoBaHHH i HaMOTyBaHHH H a 6o6iHy, a, eidnoeidno do 
eunaxody, b HKOcri ripcbKoi BHKopHcroByioTb nopofly Ha ocHOBi mcicy 3 bmJctom OKHcy 
xpeMHiio, mo aopiBHfoe hu nepesnmye 73%, nepe fl saBaHraxceHHHM mcicy b miaBHJibHy nw fio- 
ro niflirpisaiOTb ao TeMneparypH 100-450°C i BurpHMyiOTb npn irifi TeMneparypi 30-60 xbhjihh 
AO BHflaneHHH SB'nsaHoi- boah i ra3onofli6 H HX BKjnoieHb, nwirpi-ry CHpoBHny rriAnaiOTb MexaHO- 
KarrajiiTHHHiH aicrHBanil ao OAepacaHHH nacroK posMipoM He Qjibuie 5 mkm, hotim cnpoBHHy 
HarpiBaiOTb ao TeMneparypH 21 15-2550°C i BHrpHMyioTb ii npn ig& TeMneparypi A o OAepacanHH 
ajwopcpHoro posnjiaBy, roMOreirisauiio i cra6ijibau.iio posnjiaBy npoBOAHTb npn TeMnepaTypi 
1440-1730°C ao oflep>KaHHH posnjiaBy 3 B'nsidcno He MeHiue 160 S Ilac, a BHTHryBaHHH 
bojiokoh sflificHioioTb b sohh posnjiaBy, Hxa posrauiOBaHa hhhchc noBepxHeBoro iuapy. 

nocraBJieHa saflana BHpimyeTbCH ft y BOCbMOMy Bapiairri nponoHOBaHoro cnoco6y, hkhh, 
hk i bwomhh cnoci6 BH P o6HHMTBa lUTanejibHHx bojiokoh 3 ripcbicHx nopifl, BKjuoHae onepauii 
saBaHTa^eHHH 3Api6HeHoi ripcbKoi nopoan b miasHjibHy irin, n njiaajieHHH, roworeHbaqifo 
posnjiaBy, HacrynHy cra6ijibaujio posnjiasy y njiaBHjibHoi neni, oflepxaHHH uiranejib- 

Horo BOJiOKHa 3 posnjiaBy, mo BHriKae 3 ^ijibepn, a, eidnoeiduo do eunaxody, b hkocti ripcbKoi 



bh KopHcro ByioTb nopoAy Ha ocHOBi nicicy 3 bmIctom oraicy KpeMniio, mo AOpiBHioe hh nepeBH- 
mye 73%, nepeA 3aBaHTa>KeHH«M racicy b anaBHjibHy nin fioro niAirpiBaioTb ao TeMneparypH 
100-450°C i BirrpHMyioTb npn uig TeMnepaTypi 30-60 xbhjihh ao BHAajieHtui 3B'ji3aHoi boah i 
ra3onofli6HHx BKjiioneHb, niAirprry CHpoBHHy mAAaiOTb MexaHO-KaTajiroiHHiH aKTHBaui? ao 
OAep>KaHHa lacroK po3MipoM He 6inbine 5 mkm, noriM CHpoBHHy HarpiBaion, ao TeMneparypH 
2115-2550°C i BirrpHMyioTb u npn i£h TeMnepaTypi ao OAepjKaHHJi aiviopipHoro po3njiaBy, 
roMoreiri3am'io i craSijimuiio po3njiaBy npoBOAHTb y (piAepi ruiaBHjibHOi' neni npn TeMneparypi 
1440-1730°C ao OAepacaHHH posnjiaBy 3 b'^kictk) He MeHine 160 8 Ilac, a oAepacaHHH 
ujTanejibHoro BOJiOKHa 3A'mcHK)iOTb uijisixom po3AyBaHHs po3njiasy, mo BHTiKae 3 (pijibepH. 

nocraBjieHa 3aAana BHpiinyeTbcsi g y AeB'nTOMy Bapiami nponoHOBaHoro cnoco6y, hkhh, 

HK i B1AOMHH CnOci6 BHpo6HHUTBa BHCOKOCHJliKaTHHX HeOpramHHHX TOHKOAHCnepCHHX 

/iycKaTHx HacTOK 3 ripcbKHx nopiA, BieniOHae onepanii 3aBaHra>KeHHH 3Api6HeHoT ripcbKoi 
nopOAH b anaBHjibHy nin, ii njiaBjieHHfl, roMoreHi3aqiio po3nnaByi Hacrynny cra6i.ra3auiio 
po3ruiaBy y (piAepi iijiaBHjibHOi neni h OAepacaHHH JiycKaTHx nacroK 3 po3iuiaBy, mo bhtikbc 3 
(pijibepH, a, eidnoeidno do ewiaxody, b HKocri ripcbicoi BHKOpHcroByioTb nopoAy Ha ochobI 
iricKy 3 BMicroM oKHcy KpeMHiio, mo AopiBHioe ih nepeBHmye 73%, nepeA 3aBatrnDKeHHKM 
nopoAH b ruiaBHJibHy mi ii niAirpisaiOTb ao TeMnepaTypn 100-450°C i BirrpHMyioTb npn ma 
TeMneparypi 30-60 xbhjihh ao BHAajieHHH 3B'jBaHo'i boah i ra3onoAi6HHX BKjnoHeHb, niAirphy 
CHpoBHHy niAAaiOTb MexaHO-KaTajiiTHMHifi aKTHBauii ao OAepxcaHHH nacroK po3MipoM He 
6Lnbuie 5 mkm, noriM cnpoBHHy HarpisaiOTb ao TeMnepaTypn 2115-2550°C i BHTpHMyiOTb ii 
npn uifi TeMneparypi ao OAepacaHHH aMopcpHoro po3iuiaBy, roMoremsauiio i CTa6ini3au.iio 
po3n/iaBy npOBOAJm, y fyinepi njiasHJibHoi ne«ri npn TeMnepaTypi 1440-1 730°C ao OAepacaHH* 
po3njiaBy 3 BteKicno He Meniue 160 8 Ilac, a OAepacaHHa JiycKaTHx HacroK 3AiScHioKm> 
uijiaxoM Apo6jieHHa crpyMeHH po3ruiaBy, mo BHThcae 3 <J)ijibepH. 

ABTopaMH eKcnepHMeHTanbHO BCTaHOBjieiri onrHMajibHi peacHMHi napaMerpH ajih 
3AincHeHHH cnoco6iB OAepjKaHHJi BHCOKOCHJliKaTHHX HeopraHi«mnx 6e3nepepBHHx, 
iiiTanejibHHx bojiokoh i TOHKOAHcnepcHHx JiycKaTHx HacroK 3 ripcbKHx nopiA Ha ochobi nicicy 3 
bmjctom OKHcy KpeMHiio, mo AOpiBHKJe hh nepeBHmye 73%. Taic, npn niAirpiBaHm bhxiahoi 
chpobhhh ao TeMneparypH hvdkhg 100°C i BHTpHMm MeHtue 30 xbhjihh aicicTb OAepacyBaHHx 
bojiokoh i TOHKOAHcnepcHHx JiycKaTHx lacTOK BHHBjiHerbca HHaene Heo6xiAHOi, ocidiibKH npn 
HacrynHOMy OAeprcaHiri po3njiaBy b HbOMy yraopioiOTbCJi "HenponJiaBH" - kphxki 
Ba»cKopo3HHHHi b po3imaBi BKjnoqeHHH, hki icTOTHO 3HHxyKm> HKicTb OAepaeyBaHoro 
npoAyKry. nonepeAHe Harpi bbh hh BHme 450°C i nponiroM 6ijibuie 60 xbhjihh eKOHOMiwHO He 



10 



BHnpaBAaHe. OaepacaHHa b npou.eci MexaHO-KaTajirorHHoi o6po6kh nacroK po3MipoM 6bibuie 5 
mkm ycKJiaomoe OAepacaHiui oflHopiflHoro po3iuiaBy, to My mo BejiHici nacrKH nicicy e 
KOHueHTparopaMH HanpyxeeHb i BHMaraiOTb bcjihkhx BmrpaT Ha fioro HarpiBaHHa una 
OflepjKaHHM poaiuiaBy. TeMnepaxypH HHawe 2115°C ajw oflepacaHH* posnjiaBy H e 
3a6e3neiyiOTb BHuajieHHH 3 po3iuiaBy GLnbinocTi TBepflwx cropoHnix BKJHOieHb i o^epacaHHa 
aMopcpHoro po3njiaBy. HarpiBaHHa jk noHa« 2550°C npaKTHHHO He BiuiHBae Ha aicicTb 
o/iepwyBaHoro npoflymy, TOMy ckohomi'hho He BHnpaBaaHe. QaepacaTH roMoreHboBaHHfi i 
cra6ijibHHH posnjiaB npw TeMneparypi hhjkhc 1440°C 3 onTHManbHoio b'hskictio - H e MeHiue 
1605 riac - npaKTHHHO hcmomcjikbo, a HarpiBaHEw noHaa 1730°C 3MeHinye pecypc (piaepa i 
(pijibep, ocicijibKH b po3njiaBi npHcyrHi aKTHBHi penoBHHH, mo pyHHyioxb bo rHerpHB h (pmepa Ha 
HacTKH, aid 3acMiHyioTb (3a6nBaiOTb) $ijibepH. 

IIocTaBJieHa 3aaana BHpimyerbca h y nepinoMy BapiaHri nponoHOBaHOi' TexHOJioiinHoi 
jriHii", ana, hk i BinoMa TexHOJioriHHa Jiimsr jyw 3fligcHeHHa nepmoro, HeTBeproro i CbOMoro 
BapiaHriB cnocoSy, MicrHTb fl03arop ripcbKoi nopoflH, njiaBHJibHy ni% (piaep, 3a6e3neHeHHfi 
<pijibepoio 3 acHBHjibHHKOM, nproHaneHoio «jih BHxoay BOJiOKHa, MexaHfaMH fljia HaHeceHHH 
3aMacjnoBaHa, HaMOTyisaHim BOJiOKHa Ha 6o6hiy, 36epe»ceHH5i i CKjiasyBaHHa oaepacyBaHoro 
BOJiOKHa, a TaKOJK 3aco6H KOHrpojno i KepyBaHHsi TexHOJioriiHHM npouecoM, a, eidnoeiduo do 
euHCDCody, TexHojiorinHa jiuria aonoBHeHa npHcrpoeM MexaHO-KaramTHiHoi o6po6KH 
CHpoBHHH, Tenjioo6MiHHHKOM Ana nonepeflHboro nwirpiBaHHfl ripcbKoi nopoflH, 
BcraHOBjieHHM Ha «03aTopi, ycepemnoBaHoio KaMepoio, mo MicrHTb Kopnyc, aho, peryjibOBam 
3acyBKH Ha u bxoai" i Ha Bwxofli, npraHaneHOio ajih roMoreHbanil i CTa6ijibami po3njiaBy, 
HarpiBaneM (pijibepn, npHHOMy sxifl npHcrpoio ajih MexaHO-KaTajriTHHHOi" o6po6KH chpobhhh 
3'eaHaHHft 3 bhxoaom «o3aTopa ripcbKoi' nopoAH, a bhxia npncrpoio - b bxoaom njiaBHjibHoi 
neni, BHxifl hkoi 3'eymaHHH b bxoaom ycepeflmoBaHOii KaiaepH, BHxifl ycepeAHioBaHoi KaMepn 
3'euiHaHHH 3 (pi«epoM, 3a6e3neieHHM <pijibepoio, mo nwrpiBaerbCJi. 

riocraBjieHa 3a,aaia BHpimyeTbCfl i b ApyroMy BapiaHrri nponoHOBaHOi TexHOJioriHHOi' Jimii, 
flKa, hk i B'moMa TexHOJioriHHa jihtia mix 3flificHeHHfl spyroro, n'snroro i BocbMoro BapiaHri b 
cnoco6y, MicrHTb A03arop ripcbKoi nopoAH, njiaBHJibHy m% <pLu>epy, npH3HaneHy pjisi BHXofly 
ujTanejibHoro BOJiOKHa, MexaHbMH jdum 36epe>KeHHJ! i cKjia^yBaHHa oflep«yBaHoro 
uiTanejibHoro BOJiOKHa, a TaKoac 3aco6H kohtpojho i KepyBaHHH TexHOJiorinHHM npouecoM, a, 
eidnoeidno do ewtaxody, TexHOJiorinHa main flonoBHeHa npHcrpoeM aim MexaHO-KaTaniTHMHoi 
o6do6kh chpobhhh, Tenjioo6MiHHHKOM mix nonepeflHBoro nmirpiBaHHfl ripcbKoi" nopoAH, 
BcraHOBjieHHM Ha A03aTopi, i 3aco6aMH pjix po3AyBaHH5i crpyMeHH p03njiaBy, mo Bmiicae 3 




<J>ijibepH, npHHOMy BxiA npHcrpoio nsi* MexaHO-KaTajirrmHoI o6po6KH chpobhhh 3'ewaHHH 3 
bhxoaom fl033Topa ripcbKoi nopoAH, a bmxia npHcrpoio - h bxoaom ruiaBHjibHoi neni, BHxiA 
HKoi" 3'eflHaHHH 3 <|>ijibepoio. 

nocrasjieHa 3a^a4a BHpimyCTbcs h y TperbOMy Bapiami nponoHOBaHOi TexHOJiorinHoi 
jiiHiT, aica, hk i BiAOMa TexHojioriHHa JiiHW win 3AincHeHHH Tperboro, niocToro i Aea'aToro 
BapiaHTiB cnoco6y, Micnrrb A03aTop ripci>Koi nopoAH, iuiaBHjn>Hy nin, (frijibepy, npH3HaneHy 

JUISI BMXOfly BHCOKOCHJIlKaTHHX HeOpraidHHMX TOHKOflHCnepCHHX JiyCKaTWX HaCTOK, MexaHI3MK 

AJia 36epeaceHH* i CKjia^ysaHHH 0Aep>icyBaHHx BHCOKOcaniKarHMx HeopraHiHHHx 
TOHKo^HcnepcHHx jiycKaTMx lacroK, a Taxo^c 3aco6H Kompojiio i KepyBaHHa TexHOJiormHHM 
npoijecoM, a, eidnoeidno do eunaxody, TexHOJiorinHa jiiiria AonoBHeHa npncipoeM aji* MexaHO- 
KaTajiiTMHHOi o6po6kh chpobhhh, Teiuioo6NiiHHHKGM jjjiK nonepeAHboro ra^irpiBaHH^ ripci>KOi 
nopoflH, BCTaHosjieHHM Ha flcm-ropi, i 3 aco6aMM ajih Apo6jieHH* crpyMeiiH po3njiaBy, mo 
BHnKae 3 (J>ijibepH 3 npHHOMy bxia npHcrpoio ajih MexaHO-KaTajiiraHHOi o6po6KM chpobhhh 

3 f €^HaHHH 3 BHXOAOM A<>3aTOpa lipCbKOl nOpOAH, a BHxifl IipHCTpOIO - 13 BXOflOM nJttBHJIbHOl 

neni, bhxja hkoY s'eAHaHHH 3 4)Lni>epoio. 

ITocTaBJieHa 3a«ana BHpiiuyerbc* fi y nepiuoMy Bapiami nponoHOBaHoro 6e3nepepBHoro 
sojiOKHa, aice, hk i si ao Me, b HroTO bjicho 3 npHpoAHHx MaTepiajiiB ripcbKHx nopiA, a, eidnoeiduo 
do eunaxody, boho BHroTOBjieHO 3 Aaixmy a6o pioAaqHTy. 

riocraBjieHa 3aAana BHpiinycn>ca i b apyroMy Bapiami nponoHOBaHoro 6e3nepepBHoro 
bojiokh^ aice, hk i BiAOMe, b HroTO bjicho 3 npHpoAHHx MaTepiajiiB ripcbKHx nopiA, a, eidnoeiduo 
do eunaxody, boho BHroTOBjieHO 3 rpamTy a6o piojmy. 

nocxaBjieHa 3aAana BHpiniyerbCH h y TpersoMy Bapiami nponoHOBanoro 6e3nepepBHoro 
BOjioKHa, aice, *k i BiAOMe, BHroTOBjieHO 3 npHpoAHHx MaTepiajriB ripcbKHx nopiA, a, eidnoeiduo 
do eunaxody, boho BHroTOBjieHO 3 nopoAH Ha ochobI nicicy 3 bmictom oicncy KpeMHiio, mo 
AopiBHioe hh nepeBHinye 73%. 

riocraBjieHa 3aAana BMpiiuyeTbC* h y nepiuoMy Bapiami nponoHOBaHoro urraneJii>Horo 
BOJioKHa, aice, hk i BiAOMe, b h roTO b ji e ho 3 npHpoAHHx MaTepiajiiB ripcbKHx nopiA, a, eidnoeiduo 
<)o eunaxody, boho b HroTO BjieHO 3 Aaijmy «*m pioAaijHTy. 

nocraBjieHa 3aAana BHpiinyerbCH i b ApyroMy Bapiami nponoHOBaHoro urranejibHoro 
BOJioKHa, *ice, hk i BiAOMe, BHroTOBjieHO 3 npHpoAHwx MaTepiajiiB ripcbKHx nopiA, a, eidnoeiduo 
do eunaxody, boho BHroTOBjieHO 3 rpaHrry hh piojihy. 

riocraBjieHa 3aAana BHpiiuyerbCH h y Tpen>OMy Bapiami nponoHOBaHoro urranejiBHoro 
BOJioKHa, 5nce, hk i BiAOMe, BHroTOBjieHO 3 npHpoAHHx MaTepiajiiB ripcbKHx nopiA, a, eidnoeiduo 
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do mwaxody, boho BHroTOBjieHO 3 nopojw Ha ochobi nicKy 3 BMicroM OKHcy KpeMHiio, mo 
AopiBmoe 4M nepeBHmye 73%. 

nocraBjieHa saaana BHpimyeTbca fi y nepuiOMy Bapiami nponoHOBaHHX 

BHCO KOCHJIlXaTHHX HeopramHHHX TOHKOflHCnepCHHX JiyCKaTHX HaCTOK, axi, ax l" BiflOMl, 

BHroTOBJieHi 3 npwpoflHHx MarepiajiiB ripcbxnx nopifl, a, eidnoeidno do eunaxody, bohh 
BHroTOBJieHi 3 flaijHTy hh pioflauHry. 

nocraBjieHa 3aflana BHpiiuyerbca i b apyroMy Bapiaini nponoHO bshhx BHcoxocHjiixaTHHx 
HeopraHiHHHx TOHxo/»HcnepcHHx aycxarax Hacrox, aid, ax, i BmoMi, b HroTOBaeiii 3 npHpoflHHx 
MaxepiajiiB ripcbXHx nopw, a, eidnoeidno do aunaxody, bohh BHroTOBJieHi 3 rpamTy hh piojiiTy. 

nocraBjieHa 3aaaHa BHpiuryeTbca h y Tpen>OMy Bapiami nponoHOBaHHX BHCOKOcHjii- 
KaTHHX HeopramHHHX TOHKOflHcnepcHHX jrycxaTHx Hacrox, aid, ax, i BiflOMi, b h roTO b ji eiii 3 
npHpoAHHx MaTepiajiiB ripcbXHx nopw, a, eidnoeidno do eunaxody, bohh b h roTO BjieHi 3 
nopoAH Ha ocHosi nicxy 3 b Micro m OKHcy KpeMmio, mo flopiBinoe hh nepeBHmye 73%. 

riponoHOBaHHii cnoci6 e 3,£UHCHiOBaHHM y BHnaflxy 3acTocyBaHHa ax bhxwhoi chpobhhh 
xhcjihx ripcbKHx nopin. - aamrry hh pioflau.my, rpaHiTy hh pioaiTy, a Taxoac nopia Ha ocHOBi 
nicicy 3 BMicroM oxncy xpeMHiio, mo aopiBHioe hh nepeBHmye 73%, axi cxjiajjaiOTb b o6'eMi 
chpobhhh, mo 3aBaHTa>KyeTbca b TexHOJioriiHy jbhiio, noHaa 70%. 

B HKopHcroByBaHa CHpoBHHa - 3,qpi6HeHa ripcbxa nopoaa - Mae pbHOMaHmri BiaiiOHeHHa, 
y to My HHCJii Taxi, TCMneparypa iinaBjieHHa axnx nepeBHmye 1400°C. Biuihb ukx BxjnoneHb Ha 
OAepjxyBaHHH npoflyxr MOJKHa BmnyrH b 6iiibmocri BHnajjjdB tuibkh nicjia oaepacaHHa 
BoaoxHa. ToMy fly> K e BajxjiHBHM e BHflaaeHHa ukx BXJiroieHb no OflepacaHH* SesnepepBHoro, 
ujTariejibHOro bojiokh3 i TOHxoqHcnepcHHx aydcarax Hacrox. 3a3HaHe H i BKaioneHHn inoAi 
3Haxofla T bca b cnpoBHiri b SB'asaHOMy cram, TOMy, nizwaiOHH u m exaH o- kethji iTH h hi m O 6po6ui, 
BAaeTbca spyfiHyBaTH SB'asxn penoBHH Marep HHCbxoT ripcbxoi nopoflH 31 cropoHHiMH 
BxaiOHeHHaMH i ni«roTyBaTH cnpoBHHy ao Tx BnaaaeHH*. npn HarpiBaHHi ro TeMneparypH 
npn6aH3HO 1200-1400°C uj BxaiOHeHna Mojxyrb 3ajiHiuaTHca y cxjiaai po3naaBy. OflHax, ax 
noKasaan excnepHMeirrH, 6iabiua nacrHHa u.hx BxaioneHb pyHHyerbca npn niflBHiueHHi 
TeMneparypH posiuiasy ao 2100-2550°C i HacrynHifi BHrpHMuj npn raidi* reMneparypi 
npoTaroM 10-60 XBHaHH. wea, axa Jiewmrb y nponoHOBaHOMy piiueHHi, noaarae b CTBopeHm 
yMOB fljw 3HeMiuHeHHa xpHcrajrinHoi peuiincH 3flpi6HeHoi ripcbxoi nopoflH - chpobhhh - 
uiaaxoM n nonepe«HboY MexaHo-xaTajirrHHHoi o6po6xH i HacrynHoro iiibhaxoto HarpiBaHHa ao 
TeMnepaTyp, mo nepeBHinyKm> 2100°C. 




CepeA npHpoflHHX MarepiaaiB khcjihx ripcbKHX nopiA nponoHOBaw Marepiaaw MaiOTb 
HacnrynHHM xiMiHHHH ciuiaA (Ta6aHua Ns 1). 

Bhcokhh BMicr OKHcy KpeMHiio, BHCOKi TeMnepaiypH njiasjieHHs i KHnimia HasBannx 
MaTepiajiiB, A03BoaaKm> BHKopHcroByBaTH Tx aim OAepaeaHHa bhcokomiuhhx, 
TeMnepaTypocriHKHX i Kopo3iHHOcnriHKnx bojiokoh, ocxijibKH npH TeMnepaTypax naaBaeHHa 
HasBaHHx MaTepiajiiB yAaerbca BfwajiHra 3 hhx imdAaHBi aomuiikh, hk\ M aioTb 6uibui HH3bid 
TCMneparypH naaBaeHHa, 3a6HBaiOTb 4>ijibepn, 3 skhx ijn& <J>opMyBaHHa 6e3nepepBHHX, 
uiTanejibHMx bojiokoh i TOHKOflHcnepcHHx jiycxaTHx nacroK. 

Aaa Kpamoro nepeMiinyBaHHa po3njiaBy i BHAaaeHHa nt3onoAi6Hnx BKatoneHb 
ycepeAHK>Ba H a xaiviepa BcraHOBjiena ua. 1,2-2,5 m HHacne AHa neii, 3 axoi posnaaB naAae 
BeprHKajibHO bhh3 Ha ropH30HTajibHy njiomaAxy ycepeAHiOBaHoi KaiwepH. B pesyjibTari uboro 
BiA6yBaeTbca iHTeHCHBHe nepeMiinyBaHHa po3iuiaBy i oypxaHBe BHAtneHHa 3 po3iuiaBy 
ra3onoAi6HHX BicaiOHeHb. npHioMy piBeHb po3njiaBy b ycepeAmoBamH KaMepi. niAxpHMyiOTb y 
2,0-2,5 pa3H BHine, mac y neni. Ua yMosa A03Boaae 36eperrH nocriiiHHH riApocraTHHHHH Hanip 
Ha (puibepH i 36epiraTH npn HbOMy Tenao, HaSjinacaioiH npou.ec OAepacaima bojiokoh ao 
aAiaoaTHMHHx yMOB. 

Oco6jiHBicTK) nponoHOBaHHx BapiaHTiB TexHoaorinHoi aim! e i Te, mo $iAep 
3a6e3neHeHHfi naTpy6KaMH ajih BHnycicy po3naaBy 3 (friAepa. OcKuibKH AaHa TexHOJioria 
npHnycKae BHKopHcraHHa bhcokhx TeMnepaTyp, to MoaciHBe pyfiHyBamia BoraerpHBiB neni, 
ycepeAHiOBaHoi KaMepH (piAepa Ha MacTKH, aid, 3 Meroio ycyHeHHa Tx nonaAaHHa y puibepH, 
BHBOAarbca iepe3 BcraHOBjieHi no Kpaax <J>iAepa 3Jihbhi narpy6KH Ha30Bm. 

B aKOcri npHCTpoio AJia MexaHO-KaTaniTHMHOi o6po6KH chpobhhh nponoHOBaHHx 
BapiamriB TexHoaoriiHOi aimi BHKopHcroByBaanca KyabOBHH mjihh (KM), Ae3inTerpaTop (#1) i 
anapar BHxpoBoro inapy (ABIU). 

CyrHicTb nponoHOBaHoro BHHaxoAy noacHioerbca 3a AonoMoroio rpacphmnx MaTepiajiiB. 

Ha <pir.l cxeMa-miHo noica3aHa nponoHOBaHa TexHoaorinHa aima pnsi OAepacaHHa 
BHcoKOCHjDKaTHHx 6e3nepepBHHx, uiTaneabHHx BoaoKOH i TOHKOAHcnepcHHx aycxaTHx nacroic, 
aid BHroroBJieHi 3 MmepaaiB KHcanx ripcbKHX nopiA. 

Ha <j)ir. 2 - cxeMaTHHHO noica3aHa TexHoaorinHa JiiHia OAepacaHHJi 6e3nepepBHHx 

BOJIOKOH. 

Ha <pir. 3 - cxeMaTHHHO noKa3aHa TexHOaoriiHa aima OAepjsaHHa uiTaneabHHx BoaoKOH. 
Ha cpir. 4 - cxeManrHHO noKa3aHa TexHoaoriiHa aima OAepacamia rpy5nx BoaoKOH. 
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Ha cpir. 5 - cxe M aTH4Ho noxaaaHa TexHonorinHa jbhw OAepHcaHH* TOHKOAHcnepcHHx 
jiycKaTHx nacroK. 

Ko™ 3 sapiamiB npo noHo b aHHx rexHOjioriKHHx xhdZ MicraTb eMHOcri 1 a** 
3 6epiraHH* khcjihx ripcbKHx nopiA, fl0 noMhy, BanH»Ky ra ihuxhx KOMnoHeHTiB, Ten jiooSmi hh m k 
2, Acmrop 3, MexaHo-Kara^iTHHHHH aKTHBaTop 4, 3aBaHTaacHHK MiHepaaia 5, ixnaB mi bHy ni* 6 
3jinBHHH npHcrpifi 7, narpyeoK 3JI Hay 8, peryaBOBaHy aacyBKy 9, ropH30HTajibHy 
ycepeAmoaaHy xawepy 10, aK a Micmrb noxHjiy nnouwwy 11, mrannyBuwiy aaHHy 12 3 
B6y fl o B aHHMH b «f connaMH GapfWy 13, nanbHHKH 14, nponnriHHHfi nopir 15, GacefiH 
crrfuriaujl poannaay 16, *iaep 17, «*o&no«Hi aya™ 18, cp^epn 3 (njiacTHHaMH) 
xcHBmibHHKaMH 19, nepes HKi BtrrarajOTbCH 6e3nepe P BHi (BB), mranejibm (EDB), i rpy6i (FB) 
BOJiOKHa. BHpo6jiioBaHi ays™, ^ep, ycepe flHI OBaHa xawepa AOAaneoBo saSeaneneHi: 
CHcreMaMH o6irpiBy 20. Tennoo6MiHHHK 2 3>e«HaHHH 3 tohkobhm npocropoM neni 6 i 
ropH30HTanbHOK> ycepeflHK>BaHOK> xaMepoio 10. 

3 MeroK, cnGUm* npoqecy bht H3KKH bojiokoh, xexHOJiontHHa jrim* 3 a6e3neHeHa 
3aco6oM a** fx o6 P o6kh aispaay * mean BHxo«y 3 (puisep noaiTps„o-BOAHHHMH rejiieBHMH 
ae P 030^MH (ne noKa3aHo). A™ oflepacaHH* BB rexHonoriMHa atata safe™**. MexanisMOM 
HaHeceHHK 3 aMac™BaMa 21 Ha BOJI okho i 6o6iHOK> 22 a** aoro HaMoxyBaHH*. UIB 
OAepjKy B ajiH ABOMa MeroAaMH. Ho nepiuoMy, a*» oflepxeaHH* IIIB y BHpoSnioBaHOMy eyam 
BCTaHo bjik) b ajiH .JWpHy njiacTHHy 23 3 Mpocrifaoro ennaay a6o KepaMhcn, H aA hkok> 
niAipHMyaanH 3aAaHHH piseHb poanaaay, i 3 a AonoMoroK, MexamsMy 24 BHTaryBajiH ne P BH„Hi 
BOJiOKHa, sxi noroKOM rap™ ra3iB (TF> po3AyBa*H y IIIB. Ho ApyroMy MeroAy, mrane^m 
bojio KHa OAep^H aiApasy « nicas oflepacaHH* pos^asy . neni 6, hkhh noAaaa™ «a 
rojiiBKy posAMyxyBaHHH 25, fl e posnjiaB nepereopioBajiH y UIB. 

An* OAepacaHH* rpy6HX bojiokoh tbk« BHKopncroByBajin ^apocriiiKHH >KHBHjibHMK 26, 
o6irp iB axoro 3AificHK>ei*ca ejieirrpHMHHM crpyMOM. OpopMoaaHi orpyMem poaunaay 
BHTsraioTb y BoaoKHa 3a flonoMoro* Ayrboaoro np K crpo»o hotokom cTHCHyroro noahp* 
Byao* BOJiOKHoyTBopeHHa 27 BHxoHamrtl y bhi^aI 3pbaHoi mpaMiAH. r Py 6i BOnoxHa 
ocaA.KyKyr.cH b xaMepi BOJioKHoocaAMceHHH 28 „a cm* KOHaeepa, a kihi^i hkopo BCTano b jieHo 
Apo6HjibHMH npHcrpifi 29. 3a AonoMorco npHcnpoK> 29 FB xpot^x «a aiApbKH 
BH3HaHeHoi aobjkhhh h ynaicoByioTbCH b Tapy 30. 

Ana OAepacaHH* FB aiAnoBiAHoro fliaMerpa i H eo6xiAHoI aob^hh, aid 3aarocoByK>Tb, 
HanpHKiiaA, Ana flHcnepcnoro apMyaaHHa 6eroHy, Bnpo6jiio BaHHH ayaon Mae perynaoaaHy 
3acyaKy, hkok> aa AonoMoroK) eneKiponpHBOAa bcibhowuoc™ Heo6xiAHHH pieeHb posnnaay. 
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3 Me™ creopeHH* aaxHCHOi ruiiBKH na noBepx„i FB, bohh npoxo^H xi M o6po6Ky b 
KaMepi31. 

m OAepxaHH, HeopraniHHHX To„KOAHcnepcHHx jrycKSTHx ^ctok ( flaJ ri - ^h) 
n P K3„a,e„ H H o*hh 3 narpyoKb 32, „ 3n „ By ^ 3 *i fl epa, *> axoro acopc™ 
n P MKp,n Jl eHaTe J1 ecKoniHHa^ y 6a33, fl p yraT p y 5a34 BcraHOBjieiia 3 momoimbictio nepec yB a„„* 
no nepunfi rpyol 33, Bepxnifi TO peu> ^ ^ 34 np„ 3 HaHeHHH m 3a6o Py poan^y 3 
tap. 1 7, a hhtkhih Topem> nepxuoi rpyfe 33 np^HaneHHH „ snnycKy poan.aBy „a pooony 
noBepx«K> 35 oSeproBoro roHKo*o PMy K>Ho ro ^eMem-a 36. ToHKOipopMyxoHHH ^ 36 
BHKOHaHHH y an* Konyca, Bepiu HHa hkopo 3BepHeHa *o BHnycKHoro oraopy (naipyffcy) 32 

C^yMiHB poaruzaay nepes oxaip 32 nonage „a poSony noBepxroo 35 o6epTOBoro 
eneMttna 36, A e ni« rfco ^emponol chjxh nepexaopioerBca b xoHKy „^ BK y. B momcht 
cxo«y poaruxaay y B^i tohkoT hMbkh aa «onoMoroK> tatf^iw-ol rojiiBKH 37 3 bhxo«om 
38, ^ioo noroKy ra3y 3 anxofly nniaxa po3n J ia By y KpoMKH noaepxHi TBep^ie. Hp- HBOMy 
(o^onacHo) no™ ra3,B 3 bhxo^ 39 ancneprye 3axBep fl i JI y imiBKy „a Sanrro jiycKarHx nacTOK. 
to peryinoBaHHHTOBmHHH Hacrox e np H B ifl , riHeMarnHHo atfisawril is rpyoofo 34. 

B KKOCTl npHCTpOK) MexaHO-KaxajriTHHHOf aKTHBaipi BHKOpHCTO ByBajIH KynbOBHH 

M.HH IBM 900x1800, aanoBHCHHH xaapuoaHMH xyjisMH. Ilpn o6epraHHi 6apa6aHa xyM 
Wbc 06 Horo criHKH i ni^a^c* „a fl enKy BHcoxy, a no™ buxbho ^ 

nO fl p l6 HK>K,MH CHpOBHHy y^MH i CTHpaHHHM. 3fl P i6HK>BaH„a CHpOBHHH npOBO«HTBC„ SK 

mokpwm, xa K i cyxHM cnoco6a M „. Op^OMy b nepuxoMy BKna^xy cycneHak bLxbho 3J i„Baen,c* 
nepea nopoacHK, uan^y, a b spyroMy - a«pi6HeH„g Maxepia* po3Ba My en> C5J nepea Han<p y „i A 
M B.acHoi Ban* H a 3aBaHra>KHHK Minepa^B 5. KM BHKopHcroayerBcs Mo^ixanii 
chpobhhh, aqjiomttom, BanHHKOM i Tx ^nno, a raxo* ihihhmh MO«H«pixaxopaMH 
nanpHKnaa, Cr 2 0 3 , mo hphbo^htb A o ******* M^HOcri ozxcp^KysaH hx rri3Hinie 
bhcokochWhhx boaokoh. I* MoxcHa noflCHHTH yrBopeH„* M aScopSuinHoro map, 
MOflH(j)i Karopa «a noBepxni MmepajiiB, mo cn P H*e yraopeHaxo a6co P 6ixiHHHx i xMhhkx 

3B S3K1B M15K laCTKaMH MOflH(pilcaTOpa i MraepajIlB. 

npcwd nopoa* cxnaflaioTBci 3 KpncraniB piaHoi 3e P HHcrocm - npys. 3 Meroio ix 

PyHHyBBHHH 3BHHaHHO i BHKOpHCTO ByKJTbCH KM, B HKHX fl py3H „i fl A iaO W B i oSlCaTyBaHHH 
KyjlHMH pyfiHyjOTbCH. 

B HKocri npHcrpoK) ana MexaHO-KaxamTHHHor o6 P o6kh chpobhhh BHKopHcroByBajiH i 
^iHrerparop, b Hxowy cnpoBHHa noflpieHKjerBo, 3 a paxynoK uibh^ko ooeproBHx nanBuia. 
AesiHrerparop THny V/IA flosao^e npn BennxiH nacron ooepraHHa poropa crBO P K>BaTH 
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aefreKTH B orpyKiypi 3 epe H MmepajHB, mo hphboaktb A o tfua**** pea***** 3 fl aT H ocri 
uihxth i 3MemiieHHio nacy BapiHH.. n P H SApiewtoBaHHi chpobhhh b ae^rparopi npcniKaxoTB 
MexaHoxiMiMHi npouecn «e TijibKH H a CBiJKoyTBopeHHx noBepxHHx, a*e B b o6'e M i KpucrajiiB 
mo no^6H,OKm>c». [Q „ poi < eciI , HacaMnepe*, no^num* b yrBope„Hi bcjihicoi ku,bkoot! 

BaxaHCiii, IMO i n P HBOAHT b fl O SMiHH pwy 4>i3HKHHX (MexaHiHHHX) i XlMiHHHX BJiaCTHBOCTefi 

3« P i6He HW c KpHcrarnB. Ilpn . ybOM y, Han PW a, 3HIDK yen** TOHKa waw™ K P „cnuii B 
KHCJioi* ripcbKoif nopo flH i ix posHHHHicTB. ITic** MexaHO-KaT^ixHHHoi o6 P o6kh yraopioerBca 
He npocro 3Api6HeHa penoBHHa 3 tskhmh ac xaparerepHCTHKaMH, « B Hxi« H a penoBHHa, a HOBa - 

3 iHUJHMH <pi3HHHHMH i <j)i3HKO-xiMiHHHMH XapaKTepHCTMKaMH. 

MexaHo-KammTHHHa oGpofea ch P obhhh npoBo OT CB b anapaxax 3 bhx P obhm mapoM 
(AMD), y kkhx 3 fl pi6HK>BaH Ha ft aKTHBaquo npoBo« HJ iH 3 a paxynoK o6eproBHX MeiuaeBHX tin y 
MarH itho My n OJ ri. BejiMid Mac™ Si0 2 e b Ma26yrHBOMy po3n J ,a B i uempaMH KpHcra^aun i b 
MaHeyrHBOMy^BHpoei KOHqeHrparopaMK nanpyaceHB, TOMy np H 3 Api 6h"io BaHiri Si0 2 b anapa* 
ABUI flogHBa^TBCH aKTHB Hocri «e tuibkh 3 a paxynoK sGijiBiueHH* nim>MoI noBepxni, a,ie i 3 a 
paxynoK 36u,BmeHHH flp^ermocri pen,™, np^oMy, aicrHBHicTb 3 P ocrae ne ™bkh na 
noBepxHi 3 P a3 K a, a*e fi . o6c* 3 i nacroK, 3a paxynoK yxBopeHH* tuk 3BaHoi «aKTHBHOi 
peui™, mo BHHHKae b pe3 yJI BTaTi po3p „By 3 *»y Si - O, ,0 » rimwa-y paxyHKy 
npHBo^HTB ao 3MeHineHHH Macy Bapta i 3 6uiBH,eHHK> MhjHocri t 0flH opi«„ocri boaokoh! 
BcTaHOBjieHo, mo b p^BTari MexaHWHoI aicraBaim BWSyraena. shhjkchhh TC MnepaiypH 
TBe Pflo< pa3H»x peaKuifi i 3 fl iH C „eHHa pea^fi, * K i 6e3 aKrHBaitf He cnoc^pinumc*. Mexa HO - 
KaTamTMHHa o6po6Ka khcihx ripcBKHx nop* floswwe iiohh3hth xeMnepa^ypn iuiaBjieHHH 
npHCKopm-H npou.ec o fl e P ™ roMo re „ H oro po3n^a B y ciuxa no ^ i ^nepaTypi, thm' 
caMHM nfonnywrri, po 3 n JI aB m » cwqmauun BHCOKOCHJiiKarHHx HeopntHinnHx bo^okoh 3 

BHCOKHMH eKCn^yaTaqiHHHMH BJiaCTHBOCTHMH. 

HpHKinui 1. OaeprcyBanH 6e3nepe P BHe bojiokho. * k ripcBKy nopo«y BHKopHCTOBy B aiiH 
*a U „r (A), nepea 3 aB a HT a 3 Ke„HHM A , njiaBHJiBHy nin 6, cpir. 2, fioro niaiipiBa™ «o 
re^nepaiypH b cepe OT BOMy na 810°C i BHrpHMyaa.K npn ^Mnepa^ypi b cepe fl „BOMy 10 

XBHJIHH flO BHiiajieHHH xiMiMHO 3BWoi BO^H i BHn>p fl H™ Oprani^HHX CXOiaAOBHX. HOTiM 

cnpoBHHy 3aBaHTaacy B ajiH b Aesinrerpaxop 4, no fl pi6 HI OBa J1 H fl o 15 mkm i Mepe3 3aBaHra^H„K 5 
oflep^Hy uiHxxy nocnynoBo no^n b ni. 6, ro aarpiBann fl o ^Mnepaxypn 2150X 3 
MeroK) o^hhh a MOp< pHoro (96%) po3™aBy. Henpon.aB^eHi h3ctkh (y ^Buiocri KBapun- 
th), BHBOflHjiH Hepe. natp y 6oK 8. H aCT yn„y roMoreHbauiK) i cnaobbaxoK, po3n J1 a 8 y hooboam- 
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jih b ycepeAHtoBaniH K a M epi 10 i (faepi 17 npn -reMnepaiypi 1420-1710°C, nicjia novo po 3 njiaB 
HMxoflHB «a BMpo6jiK)BaHHH npHcipiH 18, hkhh BcraHo b jieHMH „a« 4,u»,epaMH 19 i nepea HK i 
BHTnraiiH 6e3nepe P BHi BOJioKHa. OAepxcani BOJioKHa niAAaBajiH 3aMacjuoBaHHio 3a Aono M orx>K> 
npHcrpoH) BajixoBoro THriy 21, a no™ bojiokho HaMOTyBajiH „ a 6o6ihh 22. EpanH apasKH 
BOJioKHa i niAfla B ajiH BHnpo6y B aHH»M na Miumcrb, TepMocriHKicTb. BHMipioBajiH AiaMerp 
bojiokoh 3 a TOCT 6943.2-79, npoBOAmw BHnpooyBaHH* H a posrar B^noBiflHO no TOCT 
6943.5-79. XiMinny oriiiKicTb bojiokoh A o 2 N po3*iHHy HCI b M3HaHaji h no irrpari wacn 3 
noBepxni 5 000 kb.cm. h P h TpnroAHHHOMy KHnVniHiri. PesyjibTa™ BunpoGyBam. as^em b 
xa&iHmo 2. B pesyjibrari BHnpo6y B aHb 6yjio BHaBjieno, mo BnroTOBjiem nponoHOBaHHM cno- 
co6om i «a TexHOjioriHHifi jriHii SesnepepBHi BOJioKHa wajiH Qjibui bhcoki, hok y enroroBjienHx 
cnoco6oM-npoTOTHnoM, noKasHHKH Miiwocri np H posrary, TepMOcrifiidcTb i xiMocrifiKicrb. 

npHKjiaa 2. Oaep>KyBajiH GesnepepBHe bojiokho. nociynajiH a K y npHKiiafli 1, ajie «k 
CHpoBHny BHKopucro ByBajiH pioAamrr. BjiacTHBOcri orpHMaHHx SesnepepBHHx bojiokoh 
npeflcraBjiem b raSjim* [2], 3 hkoi bhaho, mo o^ep^aHi BOJioKHa no Pw napaMerpis 
nepeBepmyioTb BOJioKHa - npoTOTHny. 

n P HKjiafl 3. OflepacysajiH oesnepepBne bojiokho. Xxl sHxinny cuposHHy 6pajin rpanfr, 
Horo nepefl saBaH-raxeHH^M y nin 6 nwirpiBajm «o TewneparypH 350°C i BHrpnMyBajiH np H nig 
TeMneparypi 25 xbhjihh ao poBTpicKysaHHa KonrjiOMepariB, BH^ajieHHa nap bo«h h OKHcy 
Byrjieqio. noriw CHpoBHHy nirwaBajin MexaHo-KaroHTH-mig airraBauii b AesiHrcrparopi 4 ao 
OAe p3 KaHH« nacroK po3Mipo M He 6uibtae 10 mkm. OflepjKany cwpoBHHy b ne*«i 6 HarpieajiH ao 
TeMneparypn 2450°C ao oflep^caHH* aMopcpHoro posnjiasy, b HK OM y Biflcyriri nacTKH 
MinepajibHHx 4)a3, mo HeposiuiaBHJiHca. roMorenbanuo i cra6lni 3 aiw> npoBOAHjin b 
ropHsoHxajibHifi ycepeAmoBaHifi Kawepi i (pi^epi np H xeMnepaiypi 1.500-1750°C, aajii poanjiaB 
HaaxoAHB H a BH P o6jnoBaHHfi npHcrpiH 18, A e BCTaHOBjieni JKHBHjibHHKH 3 (pLibepaMH 19, 3 
hkhx BH-rarajiH 6e3nepepBHi hhtkh. 

OflepMcaHe GesnepepBHe bojiokho BHnpooyBajin na nimricrb, xjmo- i repMocriHidcTb. 
Pe3yjibTaTH BHnpo6yBaHb np^craaneHi b Tafinmi [2]. Xk bhaho 3 Ta6jiHiij 2, OAep>KaHi 
BOJiOKHa 3 rpatriry He yciynaiOTb BOJiOKHaM, orpHMaHHM no cnoooGy-npoTOTHny. 

npHKJiaA 4. O AepjKy b an h 6e3nepe P BHe bojiokho. nociynajiH a K y npnioiaAi 3, ane kk 
CHpoBHHy BHKopHcroByBajiH piojiir. XapaKTepHCTHKa OAepacaHHx 6e3nepe P BHHx bojiokoh 
npeAcraBjieHa b Ta6jiHuj [2]. 

npHKJiaA 5. OAep^KysajiH oesnepepBHe bojiokho. Xk BHxiflHy cnpoBHHy 6pajiH nopoAy na 
ochobi nicKy 3 bncctom oiracy KpeMHiio, mo AopiBHioe in nepeBHmye 73%. IBcok y chpobmhi 
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CKJiaaas sm 60 no 95 % Bar, npn M bOMy .hiuhh Marepiaji CKjiaflaBC* i 3 cywiuji aanwncy i 
AOJiOMhy. OnTHMajibHOK) BHaBHjiac* cyMiui, mo MicrHTb Bia 70 fl o 90 ear.% nicicy, np H UbOMy 
HafiebiBui nepesaacHa cyMiui 3 bmictom nicxy 75-85 B ar.%. KijibidcTb cyMiiui 3 nannucy i 
AOJiOMhy CKjiaaae b W 5 A o 40 Bar %. BajKano, mo6 cyMiui Mjcrajia b W 10 fl o 30 Bar. %, 
HaH6Lnbin nepesaacHMMH moksmh cyMiuii, mo CKJiaaaerbc* 3 BanwiKy i AOJioMiry e 15-25 Bar 
%. 3BHHaSHO cyMiui MicTHTb-Bifl 12 no 40 Bar % BanHHKy i b W 2 ao 15 Bar % AOJiOMiry. 
Ba^caHO, mo6 ui cyMiuii micthjih bia 14 ao 30 Bar % BarmaKy i bJa 3 ao 12 Bar % AOJiOMiry. 
HanSijibiij nepeBaxcHHMH Meacam e 15-25 i 4-11 Bar % B iflnoBi A Ho. OaepacaHy uiHxry 
niairpiBajiH fl o reMneparypH 350°C i BHcyiiiyBajiH nporaroM 40 xbhjihh ao shaikh* 
rwporexHiiHoi boah i rasonoflidHHX BicjiioneHb, hotim OAepacany CHpoBHHy numaBajin Mexano- 
KaxajiiTHHHifi aKTHBauii b anapari 3 bhxpobhm mapoM 4 ao OAepacaHHa nacroK nicxy posMipoM 
He 6uibine 5 mkm, flam cnpoBHHy Harpi B ajin b neni 6 so TCMneparypH 2380°C i b vtrp HMy b an h 
npn Mifi reMneparypi m pyHHyBamra sepen, KpHcraniB nopi« i oflepacaHH* aMopcpHoro 
posiuiaBy, a roMoreHisaniio i cra6ijii3aniio posnjiaBy npoBOAmiH b ropHSOHrajibmH 
ycepeAHioBaHifi KaMepi i <J) W epi np H xeMneparypi 1440-1730°C no OAepacaHH* pamjiasy 3 
BfeKicno 1605 nac. noTtM posruiaB neperiKaB y BHpoojiioBaHHH npHcrpig, BcraHO b jiemiH nan 
(pijibepaMH, 3 hkhx BHTarajioca 6e3nepepB H e BHCOKocHJiiicaTHe bojiokho. 

«»i3HKO-xiMiHHi BJiaCTHBOCri HCOpraHI HHHX BOJIOKOH, OflepjKaHHX 3 MOflHipiKOBaHHX nicklB 

npeflcraBjieHi b T a6jiHui 2, 3 hkoi bhaho, uio OAepacani BOJiOKHa He ycrynaiOTb BOJiOKHaw, 

OTp H M3HH M CnOCo60M-npOTOTHnOM. 

n P HKjiaA 6. Oflep*cyBajiH uixanejibm BOJiOKHa. nocrynajiH *k y npHioiaai 1, ajie 
no^HHaioxiH 3 erany bhtjhkkh 3 (puibepnoi njiacxHHH 23 sa flonoMoroio cneuiajibHoro 
MexanisMy 24, BOJiOKHa hoxokom rapasHx rasis poaAyBann b urranejibHi BOJiOKHa (<pir. 3). 
BjiacTHBocri orpHMaHHx BHcoKOCHJiiKaTHHX iirranejibirax BojioKOH npeAcraBjieHi b xaojiHui 3. 

npHKjiaa 7. OflepacyBajiH urranejibHi BOJioima. nocrynajiH *k y npHtaiaAi 6, ane hk 

CHpOBHHy BHKOpHCTOByBajIH piOflaUHT. BjiaCXHBOCri OflepHCaHHX IlITanejIbHHX BOJIOKOH 

npeflCTaBjieHi b xa6jmui 3. 

npHKjiaq 8. OaepacyBajiH urranejibHi BOJiOKHa. nocrynajiH *k y npHioiafli 6, ane hk 

CHpOBHHy BHKOpHCTOByBajIH rpaHh". BjiaCTHBOCTi OAepacaHHX IinanejIbHHX BHCOKOCHJIlKaTHHX 

BojioKOH npeAcraBjieHi b xa6jiHui 3. 

npHKjiaa 9. OaepttyBajiH urranejibHi BOJiOKHa. nocrynajiH hk y npHmia/ii 6, ane xk 
cnpoBHHy BHKOpHCTOByBajIH piojnT. PesyjibTaTH npeflCTaBjiem b Ta6jiHni 3. 
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npHKjnw 10. OaepacyuajiH urranejibHi BojioKHa. nocrynajiH hk y npHicjiaai 6, ane hk 
CHpOBHHy BHKopHcroByBaiiH inHxry, mo cicjiaaaerbCH Ha 75-85% Bar 3 ni CK y 3 bmIctom S1O2 
piBHHM 4H eijibiuHM 95% i 3 15-25% Banna icy i 4-11 ear % aojiOMhy. PesyjibTa™ npeacraBJieHi 
b Ta6jiMui 3. 

n P HKJiafl 11. OaepxyuajiH rpy6i BOJiOKHa. nocrynajiH hk y npHKjiafli 1, ane noiHHaioiH 3 
erany bhthhckh BOJiOKHa apopMOBani crpywem posnjiaBy BHTHraiOTbCH y BOJiOKna 3 a 
aonoMoroK) ayrbOBoro npHcrpoio 27 (<pir. 4) hotokom cxHCHyroro noshpH. r P y6i BojioKHa 
ocazpKyBa^H b KaMepi BOJioKHoocaaHceHHH 28 i flpo6iuiH H a BiapisKH sanaHoT aobjkhhh H a 
npncrpoT 29. TexniMHi xapaKrepHCTHKH oaepjKaHHx BHCOKocHjiiieaTHHx rpyGnx bojiokoh 
npeflcraBjiem b TaSnnin 4. *k bhaho 3 TaSjiHin 4, OAepacani rpyol BojioKHa He ycTynaioTb 

BOJIOKHBM, OTpHMaHHM CnOCo6oM-npOTOTHnOM. 

ripHKjian 12 OflepacyBajin rpy6i BojioKHa. nocrynajiH hk y npHKjiafli 11, ane hk cwpoBHHy 
BHKopHCTOByBajiH pioAauirr. BjiacTHBocri rpy6Hx bojiokoh npeflcraBjiem b Ta6jiHni 4. 

HpHRjiaq 13. OflepjKy B ajiH rpy6i BOJIOKHa. nocrynajiH hk y npHKjiafli 1 1, ajie hk cnposHHy 
BHKopHCTOByBajiH rpanrr. Texm-mi xapaKxepHCTHKH oaepacaHHx rpyGnx bojiokoh npeflCTaBjiem 
b TaojiHio 4. 

n P HKjiafl 14. OaepaeyBajiH rpy6i BOJioima. nocrynajiH hk y npnioiafli 1 1, ane hk cnpoBHHy 
BHKopHCTOByBajiH piojiiT. Pe3yjibTaTH npeflCTaBjiem b Ta6jmni 4. 

n P HKjiajj 15. OaepstcyBajiH rpy6i BojioKHa. nocrynajiH hk y npHKjiaw 11, ane hk CHpOBHHy 
BHKopHCTOByBajiH mnxry, ino CKJiaflaerbCH 3 niCKy i cyMiiui BanHHKy i AOJiOMhy. 
XapamrepHCTHKH OAepHcamix rpyonx bojiokoh npeacTaBjieHi" b raojumi 4. 

npHKJiaa 16. OflepacyBajiH TOHKOAHcnepcm jiycKaii qamm. #jih oflepacaimH 
TOHKOflHcnepcHHx JiycKarrax lacroK nocrynajiH hk y npHKjiani 1, ane crpyMinb posmiasy nepes 
OTBip 32 noflaBajiH Ha poobny nosepxHio 35 oSeproBoro ejieMeHra 36, ae ma Aieio 
BiflHeHTpoBOi chjih crpyMmb nepeTBopioerbCH b TOHKy luiisKy. B MOMenr cxosy 3 o6eproBoro 
eneMeirra posanaB y BH«i tohkoi hjiIbkh sa AonoMoroio flyrbOBOi KuibqeBoi rojiiBKH 
AHcnepryBaBCH H a sejiHKy Kuibjcicrb jiycKarnx lacroK. TexHiiHi xapaKrepncrHKH 

BHCOKOCHJliKaTHHX JiyCKSTHX laCTOK, OTpHMaHHX 3 JJ^HTy, npeACXaBJieHa B TaOJIHUI 5. *K 

bhaho 3 Ta6jiHui 5, oAepncani jiycKari nacricH He ycrynaioTb no hkocti jiycKarHM HacncaM, 
OAepjKaHHM cnoco6oM-npoTOTHnoivi. 

IXpHRjiaa 17. OflepsKyBaJiH TOHKOAHcnepcHi JiycKaii nacre h. nocrynajiH hk y npnicjiaAi 16, 
ane hk cnpoBHHy bhkophcto ByBajiH pioAamrr. XapaKrepHCTHKH OAepacaHHX jiycKaTHX nacroK 
npeAcraBjieHi b Ta6jiHui 5. 




npmerum 18. OaepacyBajiH TOHKOAHCnepcHt jiycKa-ri nacricH. ITociynajiM hk y npHKna^i 16, 
ane hk CHpOBHHy bhkophcto Bysaji h rpamT. TexmnHi xapaicrep hcth km jiycKaTMx nacroK 13 
rpaHhy npeAcraBJiem b Ta6jiHqi 5. 

npHKjia^ 19. OaepHcyBajiH TOHKOAwenepcHi jiycKari nacTKH. riocrynajiH hk y npwKjia^i 16, 
ajie hk CHpOBHHy BHKOpMCTOByBajiH piojiix. Pe3yjiKraTH BHnpo6yBaHb npe^CTaBjieHi b Ta6jiHui 
5. 

ITpMKJiaa 20. OAep>KyBajiH TOHKOAHcnepcHi jiycKaii HacTKH. nocrynajiH hk y npHKjia^i 12, 
aire hk CHpoBHHy bhkophcto ByBajiH iUHXiy, mo CKJiaAaerbCH 3 nicKy i cyjvriiui sanHHicy i 
flOJiOMhy. B pe3yjii>Taii nposeAeHHx eKcnepHMemiB 6yjio 36ijiJbiueHO bhpo6hhhjbo 
TOHKOflHcnepcHHx nacroK 3a#aHoi" ^paKuti. TosmnHy nacroK peryjnoBajin ihjihxom 3mihh pi B HH 
po3nxraBy, mo noAaBaBc* H a po6ony noBepxmo 35 o6epTOBoro ejieMeHTa 36 3a AonoMoroio 
ejieicrponpHBOAa, idHeMaTHHHO 3B'H3aHoro 3 Tpy6oio 34 3a6opy po3iuiaBy 3 <f)iAepa 17. OryniHb 
BiAXHiieHim "K" qacTOK no AiaMerpy BH3HanajiH hk bIaho meHHH Majioi oci eninca nacrKH ao 
BejiHKOi. XapaicrepHCTHKH OAepacaHnx jrycKaTHX nacre k npeflcraBjieni b Ta6jiHixi 5. 

OAep^KaHe 6e3nepepBHe, niTanejibHe, rpy6e sojiOKHa i jiycKari nacmcH iriAAaBajm 
AocjiijcpKeHH^M Ha KHCjiOTOcriHicicTb, TepMociifiKicTB i BHnpo6ysaHHKM Ha MiumcTb npn 
po3Tjiry. Pe3yju>TaTH BHnpo6ysaHb npeacTaBjieHi B Ta6jiHunx JVaNs 2, 3, 4 i 5. 

y pe3yjibTaTi BHnpo6ysaHb 6yno bhhbjicho, mo npoAyKLUH, BHroTo BjiCHa Ha 
npono HOBaHHx TexHOJiorinHHx mnboc BiAnoBiAHO ao nponoHOBaHHx cnoco6iB Majia noKa3HHKH 
KHCJioTocriHKOcni i MiuHocri npH po3Tnry Taxi, mo nepeBHmyfiajiH aHajioriniri noKa3HHKH b 
npoAyKmi, BHroTOBjieHig cnoco6aMM-npoTOTHnaMH, npH&nH3HO Ha 15-32%. TaKHx no Ka3 hhig b 

BAajlOC* AOCHrTH 3a paxyHOK CTBOpeHHH yMOB ajih BHAaJieHHH 3 p03njiaBiB 
BHCOKOTCMnepaTypHHX BKJUOHeHb. 

llponoHOBaHi BHHaxoAH Mo^cyTb 6yTH BHKopHcram i ajih po6o™ 3 iHuiHMM MiHepajiaMH 
(yjibTpaocHOBKd, ocHOBHi, cepeAHi i pbHOBHAH niciciB), b hkhx TeMnepaTypn Marepiajiy, mo 
niAAaeTbc* BHTHryBaHmo, hhjkhc TeMnepaTyp, mo p03rjwAaK>Tbca b qbOMy BHHaxoAi. 
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Ta6jrana2 



K2 
n/n 


FipcbKa 
nopooa 


^iaMcrp 

BOJlOICHa.MKM 


MiumcTb npH 
po3Txry, Mna 


XiMOCriiiKicTb y 2N 
HCJ (98C, 3 roA ) % 


TcMriepaTypa 

33£TOCy B2LH KH , C 


1 




5,6- 12,4 


2490 


92 


700 - 865 


2 


PioAamrr \2] 


5,3 - 12,7 


2550 


92,8 


720 - 880 


3 


Vpzut&r f 3J 


5,5 - 1 1,8 


2610 


93,7 


750 - 920 


4 


PiojriT [4| 


4,7 - 12,5 


3115 


95,2 


880 - 1050 


5 


[TiCKH 3 BM1CTOM 

Si02>73%, |5| 


3,8 - 13,8 


2350 


91,1 


600 - 720 


6 


ripoTOTHn 


5,8 


2300 


90,8 


600-710 



Ta6jmiw 3 



n/n 


I~IOKS3HHK BJiaCTHBOCTCH 

nrranejiBHoro BOJiOKHa 


HaHMeHyBaHHfl, (homcp) nopojagu 


npOTOTHH 


1 


2 


3 


4 


5 


1 


BOJiOKHa, MM 


10-45 


12 - 40 


15-42 


12-44 


10-40 


10-40 


2 


Kijt&Kicn> hcbojiok- 

HKCTHX BKjnO«ieKb,% 


1,9-4,8 


2,0-4,9 


1,9-4,8 


1,8-5,0 


2,0-4,9 


2-5 


3 


TeMneparypa 
3acTOcyBaKHH, C 


865 


880 


920 


1050 


855 * 


700 


4 


rirpocKoniHHicTfa, % 


0,45 


0,41 


0,35 


0,2 


0,88 


I 



KODOTKOHaCHO 



Ta6jiHim 4 



n/n 


riOK23HHK BJiaCTHBOCTCH 

rpy6oro BOJiOKHa 


HaHMeHyBaHHJi, (homcp) rropo/pa 


BiflOMHH 

TY 023.005-89 


1 


2 


3 


4 


5 


1 


TQaMerp 

BOJiOKHa, MKM 


130 


135 


125 


120 


110 


115+35 


2 


flOB>KHHa > MM 


70 


75 


70 


75 


70 


75+25 


3 


rpaHHUH MIUHOCTt 

npn po3THry, MITa 


285 


287 


295 


305 


210 


200 


4 


JlyrocTiiricn,, 
%, He Menme 


93,1 


92,5 


92,1 


91,7 


90,5 


90 


Ta6jinua 5 


jsr« 

n/n 


Fl0Ka3HHK BJiaCTHBOCTCH 
JiyCKaTHX nacroK 


HaHMCKyBaKHH, (homcd) no do ah 


HpOTOTKn j 


1 


2 


3 


4 


5 


1 


P03KHA TOBOXKHH Ha 

100 nacroK, mkm, ao 


2.8 


2,9 


2,9 


2,8 


3 


3 


2 


CTyniHb BUpcHUieHM, K 


0,85-0,96 


0,81-0,96 


0,83-0,95 


0,84-0,95 


0,81-0,95 


0,8-0,95 


3 


CnHxicTb b 2N HCI 
(98 C, 3 no*), % 


91,8 


92,1 


93,1 


95,3 


90,9 


77,6 ** 



5epecTOBem>Ke poAOBHme 6a3ajt&TiB 

3a flopyneHHflM, 
naTeHTHHft noBipeHHH 
T.B.MapMeHKO 



OOPMYJIA BHHAXOfly 



1 . CnociS BHpo6HHirrBa 6e3nepepBHHX HeoprairiHHHx bojiokoh 3 ripcbKHX nopifl, *khh 
BKjnoMae onepauii 3aBaHTa5KeHHa 3Api6HeHoi ripcbKoi nopoAH b iuiaBmibHy nil, u -ruiaBjieHHa, 
roMoreHi3auiio po3iuiaBy, HaciynHy CTa6ijri3auiio po3iuiaBy y (pi^epi njiaBHjibHoi - neni, 
bmts ry saH hh BOJiOKHa, fioro 3aMacjiK>BaHna i naMoryBaHH* na 6o6iHy, hkuu eldpiswicmbcn 
muM, mo hk ripcbKy nopoAy BHKopMcroByioTb aaum- a6o pk>AannT, a nepefl 3aBaHTa>iceHnaM 
ripcbKoi' nopoflH b iuiaBHJibHy mn Ti niflirpisaiOTb ao TeMnepaTypn 700-9 10°C, BHTpHMyion. 
npn uiH TeMnepaiypi 5-15 xbhjihh ao BHflajieHHH ximimho 3B'»3aHOi boah i BHropsHHs 
opramHHHx cioiaAOBHx, noTiM nopofly niAflaiOTb MexaHO-KaTajirraHHia aioMHBauii ao o ac p 2k&hhh 
nacroK 3 po3iwipoM He 6ijibiue 15 mkm i HarpisaioTb ao TeMnepaTypH 2105-2200°C ao 
OflepjKaHHa po3njiaBy 3i cryneHeM aMopjpHoc-ri He MeHine 96% i BHflijieHHH 3 po3miaBy 
KBapumifi, mo HenponjiasHjiHCH, HacrynHy roMoreHbauiio i cra6ijii3auiio po3njiaBy npoBOfljrrb 
npn xeMnepaTypi 1420-1 710°C flo OAepacaHHH po3iuiaBy 3 B'H3Kieno He MeHine 1308 ITac, a 
BurraryBaHHa bojiokoh 3fliHCHK>K)Tb 13 30HH posraiasy, a K a posrauiOBaHa Hnacne noBepxHeBoro 
uiapy. 

2. Cnoci6 BHpoSHHHjBa inTanejibHHX bojiokoh 3 ripcbxax nopifl, mo BicrnoHae onepaim 
3aBaHTaHceHHH 3Api6HeHo'i ripcbKoi nopoAH b rmaBHji&Hy mn, 11 njiaBJiemBi, roMoreHbauiK) 
po3njiaBy, HacrynHy cra6ijri3auiio po3njiaBy y (piqepi njiaBHjibHoi neni Ta OAepxcaHHH 
uiTanejibHoro BOJiOKHa 3 po3iuiaBy, mo BirriKae 3 (pijibepn, sucuu eidpvmHembca mwvi, mo xk 
ripcbicy nopofly BHicopitcTOByioTb Aau.nr a6o pioAamrr, a nepefl 3aBaHTa»ceHHHM ripcbKoi 
nopoAH b njiaBHjibHy xuh n nmirpiBaiOTb ao TeMnepaTypH 700-9 10°C i BurpHMyiOTb npn uifi 
TeMnepaiypi 5-15 xbhjihh ao BHAajieHHa xiMinHO 3B'>oaHOi boah i BHropjiHHH opraHiiHHx 
cioiaAOBHx, noriM nopofly niftqatOTb MexaHo-KaranrotHHiH aKTHBaujI AO OAepxcaHHJi nacroK 3 
p03MipoM He 6ijibiue 15 mkm i HarpisaiOTb ao TeMnepaTypH 2105-2200°C ao OAepacaHHs 
po3njiaBy 3i cryneHeM aMopcpHocri He MeHuue 96% i BHAijieHHJi 3 po3njiaBy KBap hhti b, mo 
HenponjiaBHjiHCH, HacrynHy roMoreHbauiio i crra6Lni3au.iK> po3iuiaBy npoBOA*rb npH 
TeMnepaTypi 1420-1710°C ao OAepMeamui po3iuiaBy 3 B'jrairicno He Memiie 1306 Ilac, a 
OAepacaHHa uiranejibHoro BOJiOKHa 3AificHK)K>Tb uujuhxom po3AyBaHHa posiuiaBy, mo BHTueae 3 
(pliibepH. 

3. Cnoci6 BHpo6HHHTBa Heopraninmix TOHKQAHcnep chhx jiycKarax nacroK 3 ripcbKHx 
nopiA, mo BKjnoMae onepauji 3aBaHTajKeHH5i 3flpi6HeHOi ripcbKoi' nopoAH b iuiaBmibHy nin, u 
njiaBJieHHa, roMoreHbaujio po3fuiaBy, HacrynHy cra6ijii3auiio po3njiaBy y (piflepi njiaBHjibHoi 




ne^i Ta OAepxcaHH* jiycKaTwx nacroK 3 po3iuiaBy, mo BHTiKae 3 (Jrijibepa, muu Gidpi3iixembCH 
rnuM, mo hk ripcbxy nopo^y BHKOpHcrroByK>Ti> AauwT a6o pioAamrr, a nepeA 3aBairra>KeHHHM 
ripcbKOi nopoAH b njiaBKJibHy nin fi nwrpiBaiOTb ao TeMnepa-rypn 700-91 0°C i BHrpHMyiOTb 
npH uiS reMnepaTypi 5-15 xbhjihh ao bhj\bjichhh xiMinHo 3B'H3aHOi boah i BHrop*HH* 
opraHiHHHx CKjiaAOBHx, noriM nopOAy niAAaioTb MexaHO-KaTajirrHHHifi aicrHBaixii* ao OAepaeaHH* 
nacroK 3 p03MipoM He 6ijibiue 15 mkm i HarpisaiOTb ao TeMnepaTypH 2105-2200°C ao 
OAeprcaHH* po3njiaBy 3i cryneHeM aMop^mocri He MeHine 96% i BHAUieHH* 3 p03miaBy 
KBapuHTiB, iao HenpoiiJiaBHjraca, HacrynHy roMorem3auifO i CTa6ixd3aqiio po3njiaBy npoBOAHTb 
npn TeMnepaTypi 1420-1710°C ao OAepaeaHH* po3ruxaBy 3 b'sokictio He MeHine 1305 Ilac, a 
OAepacaHHH jiycKaTHx nacTOK 3AificHK)K>Tb ihjihxom apoGjichhh crpyMera po3iuiaBy, mo BHTiKae 
3 4)bu>epH. 

4. Cnoci6 BHpo6HHqrBa 6e3nepepBHHx HeopraHhraHx bojiokoh 3 ripcbKHx nopiA, mo 
BKjnoHae onepaijii 3aBaHrra>KeHHH 3Api6HeHoY ripcbKOi nopoAH b miaBPuibHy ni% iT njiasjieHHH, 
roMoreHi3aMiK) po3njiaBy, HacrynHy CTa6ijii3aMiio po3iuiaBy y <J)iAepi njiaBHjibHoi* neni, 
BimiryBaHHH BOJiOKHa, Horo 3aMaciooBaHHH i HaMoryBaHHH Ha 6o6ray, hkuu Gidpi3HHcntbCH 
muM, iao hk ripcbKy nopOAy BKKOpHcro ByiOTb rpaHiT a6o piojirr, nopoAy nepeA 
3aBaHra^:eHHHM y njiaBmibHy nin niAirpbaioTb ao TeMnepaTypH 750-950°C i BirrpHMyioTb npn 
uifi reMnepaTypi 20-30 xbhjihh ao posTpicKyBaHH* KOHrjiOMepa-ris i BHAarceHH* nap boah, 
no-riM nopOAy niA*miOTb MexaHo-KarajriTKHHiS aKTHBaitfi ao OAep^caHHH nacroK po3MipoM He 
6uibine 10 mkm i HarpiBaiOTb ao TeMneparrypn 2110-2500°C ao OAep^aHHH aMop(Jmoro 
p03njiaBy, HacTynHy roMoreHbauiio i CTa6ini3aitfK> po3njiaBy npoBOAHTb npw TeMnepaTypi 
1500-1750°C ao OAep^aHHH po3njiaBy 3 b'jbkicteo He MeHine 145 5IIac, a bht h rysaH hh 
bojiokoh 3AificHiOK)Tb b 3ohh po3njiaBy, Hica po3TauiOBaHa HH>KHe nosepxHeBoro uiapy. 

5. Cnoci6 BHpo6HnqTBa iirranejibHHX bojiokoh 3 ripcbKHx nopiA, mo BmiiOHae onepaijii 
3aBaHTa>iceHHii 3Api6HeHoi ripcbKOi nopoAH b miasHjibHy rrin, ff njiaBJieHH*, roMoreHisaqiio 
po3njiaBy, HacrynHy CTaffijibaijiio po3iuiaBy y $impi njiaBHjibHoi neni, OAepacaHH* 
iuTanejibHoro BOJiOKHa 3 po3njiaBy, mo BHriicae 3 (J)ijibepH, hkuu eidpi3ustcmbcn muM, u\o hk 
ripcbKy nopoAy bh kophcto ByiOTb rpaHir a6o piojirr, nopoAy nepeA 3aBaHTaaceHHHM y 
ruiaBHJibHy nin niAirpiBaiOTb ao TeMnepaTypH 750-950°C i BHTpHMyiOTb npn u^ti TeMnepaTypi 
20-30 xbhjihh ao po3TpicKyBaHH* KOHrjiOMeparriB i BHAaJieHHH nap boah, noriM nopoAy 
niAAaKyrb MexaHO-KaTajiirHHHiii aKTHBaaii ao OAepiacaHH* nacroK po3MipoM He 6bibine 10 mkm i 
HarpiBaKm> ao TeMnepaiypH 2110-2500°C ao OAepacanH* aMopcJmoro p03iuiaBy 5 HacrynHy 
roMorenbauiio i cra6ijri3amio po3njiaBy npoBOA^rb y $iAepi unaBHjibHoT neni npn TeMnepaTypi 




1 500-1 750°C ao OAepxcaHH* po3iumBy 3 B c H3Kicno He MeHine 145 SITac, a oaepacaHH* 
uiTanejibHoro BOJiOKHa 3AificHK>iOTb uuihxom po3AyBaHHH po3anaBy, mo BHTiKae 3 4>ijibepn. 

6. Cnoci6 BMpo6HHi^raa HeopramiHHx TOHKOAHcnepcHHx jiycKarax nacroK 3 ripcbKHX 
nopiA, mo BKjiiOHae onepaqii 3aBaHTa>KeHH* 3Api6HeHoY ripci>KOi nopOAH b njiaBHjibHy m% ii 
njiaBjieHH«, roMoremsaqiio po3ruiaBy, Hacrynny cra6uibauiio po3anaBy y $wep\ njiaBHjibHoi 
neni Ta o Aep^KaH h% jiycKarax nacroK 3 po3iuiaBy, mo BHTiKae 3 <|)ijii>epH, hkuu eidpi3iiHcmbCH 
muM, mo hk ripctKy nopoAy BKKopncro ByioTb rpaHiT a6o piojriT, nopoAy nepeA 
3aBaHTa>KeHHHM y njiaBHjibHy ran niAirpiBaiOTb ao TeMnepaiypw 750-950°C i BirrpHMyiOTb npj» 
uifi TeMnepaTypi 20-30 xbhjihh ao p03TpicicyBaHHa KOHrjiOMeparriB i BHAaneHH* nap boah, 
nonM nopoAy niAAaK)Tb Mexano-KaTajirniHHiH aicrHBaiw ao OAepacaHH* nacroK po3MipoM He 
6uibine 10 mkm i HarpiBaiOTb ao TeMireparypH 2110-2500°C ao OAep>KaHH* aMop$Horo 
po3njiaBy, HacrynHy roMoreiri3amK> i cra6ijii3aqiio po3njiaBy npOBOA^Tb y <JriAepi njiaBHjibHoi 
neni npw TeMnepaiypi 1 500-1 750°C ao OAepacaHH* po3njiaBy 3 B^icicTfo He MeHiue 145 Sllac, 
a OAepMcaHHH jiycKarax nacroK 3WHCHK>K)Tb iujwxom Apo6iieHHH erpyMeHH po3njiaBy, mo 
BirriKae 3 <|>ijibepH. 

7. CrxociS BHpo6HHtrrBa 6e3nepepBHHx HeopramnHHx bojiokoh 3 ripcbKwx nopiA, mo 
BKjno^ae onepaqii 3aBaHTa»ceHHa 3Api6HeH0i ripcbKoi nopoAM b njiaBHjibHy nin, ii rwaBjieHHa, 
roMoreHi3auiio po3njiasy, HacrynHy cra6ijii3amio po3iwaBy y ^iAepi njiaBHjibHoi neni, 
BHTnryBaHH^ BOJiOKHa, Horo 3aMacjnoBaHHii i HaMoryBaHH* Ha 6o6iHy, hkuu eidpi3UHembCH 
muM y mo hk ripcbKy nopoAy BracopHCTOByiOTb nopoAy Ha ochobI nicKy 3 bmictom OKHcy 
KpeMHiio, mo AOpiBHioe a6o nepeBnmye 73%, nepeA 3aBaHTaaceHHaM nicicy b njiaBHjibHy nin 
Horo niAirpiBaiOTb ao TeMnepaTypn 100-450°C i b MTp HMyioTb npn uifi xeMneparypi 30-60 
xbhjihh ao BMAaneHHH 3B ! ja3aHoi boah i ra3onoAi6HHx BKjnoHeHB, niAirphy OHpOBHHy niAAaiOTb 
MexaHo-KaTajriTHHHifi aicrHBauu ao OAep*caHH* nacroK po3MipoM He 6un>ine 5 mkm, no-riM 
CMpoBHHy HarpiBaiOTb ao reMneparrypH 21 15-2550°C i b HTp HMyioTb fi npH xpfi TeMnepaiypi ao 
OAepacaHH* aMop$Horo po3iuiaBy, roMoreHbaqiio i cra6ijii3auiio p03iuiaBy nposoAHTb npH 
TeMnepaiypi 1440-1 730°C ao o Aep>ica h h h po3miaBy 3 B»*3Kicno He MeHine 160 5E[ac 3 a 
BHTHryBaHHH bojiokoh 3AiftcHfOKm> 13 30hh po3njiaBy, jnca po3TaniOBaHa HH^KHe noBepxHesoro 
wapy. 

8. Cnoci6 BHpo6HMHTBa urranejibHHx bojiokoh 3 ripcbKHX nopiA, mo BKjifonae onepaijii 
3aBaHT3JKe h hh 3Api6HeH0l ripcbKoi nopoAH b ruiaBHJiBHy rrin, u njiaBjieHHH, roMoreHbamio 
po3njiaBy, HacrynHy CTaSuibarcbo p03iuiaBy y fymepi miaBHJiBHOi neni, OAepaeaHH* 
ujTane/tbHoro BOJiOKHa 3 po3njiaBy, mo BHiiKae 3 (|)uibepn, hkuu eidpi3iinembCH muM y mo kk 




ripcbKy nopofly bhkophcto ByiOTb nopofly Ha ochobi nicKy 3 bmictom OKHcy KpeMHiio, mo 
flopiBHioe hh nepeBHmye 73%, nepeA saBairnwceHHJiM nicicy b njiaBHjibHy nin fioro 
ni^irpiBaiOTb ao TCMneparypH 100-450°C i BmpHMyiOTb np H uift TeMnepaTypi 30-60 xbhjihh ao 
BHAajieHHH 3B'H3aHoI BOflH i ra3onofli6HHx BKraoneHb, ni»rphy CHpoBHHy niAAaiOTb MexaHO- 
KaraniTHHHiH aicTHBauii ao OAep>KaHHji iacTOK posMipoM He Qjibiue 5 mkm, hotim CHpoBHHy 
HarpiBaiOTb ao TCMnepaTypH 2115-2550°C i BirrpHMyiOTb iff npn nm TeMnepaTypi ao OAepHcaHHa 
aMop<pHoro po3iuiaBy, roMoreHi3auiio i cnra6ijii3auiio po3nnaBy npoBOAHTby (pwepi njiaBHjibHOi 
neii np H TeMnepaTypi 1440-1 730°C ao OAepacaHHa po3ruiaBy 3 B'jiSKicno He MeHuie 160 5 Ilac, 
a o^epacaHHa iuTanenbHoro BOJioKHa 3fliHCHK)iOTb uijihxom po3flyBaHHH pcoonaBy, mo BHTiKae 3 
(pijibepH. 

9. Cnoci6 BHpo6HHixTBa HeopramHHHx TOHKOAHcnepcHHx jrycKaTHx nacroK 3 ripcbiacc ! 
nopiA, mo BKjiioHae onepauii 3aBaHTaaceHH« 3Api6HeHOi ripcbKoi" nopoAH b njiaBHjibHy nil, u 
njiaBjieHHa, roMoremsaujio po3njiaBy, HacTynHy cra6uii3aHjio po3njiaBy y (fcwepi njiaBHjibHOi 
neni ra OAepacaHH* jiycKa-rax lacroK 3 posnjumy, mo BHTiKae 3 cpiribepH, mcuu eidpimxcMibCH 
muM, mo hk ripcbKy nopofly. BHKopHcroByioTb nopofly Ha ocHOBi nicicy 3 bmictom OKHcy 
KpeMHiio, mo AopiBHioe ih nepeBHmye 73%, nepeA saBairraxceHHJiM nicKy b njiaBHjibHy nil 
fioro niflirpiBaiOTb ao TCMneparypH 100-450°C i BmpHMyiOTb np H i4h TeMnepaTypi 30-60 
xbhjihh ao BHaajieHHji 3B'a3aHoi boah i ra3onoAi6HHx BKJiioieHb, niAirpiTy CHpoBHHy niAAaiOTb 
MexaHO-KarajiiTHHHifi aKTHBau,ii ao OAepacaHHs nacroK po3MipoM He Suibine 5 mkm, noiiM 
CHpoBHHy HarpiBaiOTb ao TeMnepaTypH 21 15-2550°C i BHTpHMyiOTb u np H mfi TeMnepaTypi ao 
OAepjKaHHH aMop<pHoro posiuiaBy, roMoreHisanuo i CTaouiisaniio posnjiaBy npoBOAHTb y (pmepi 
njiaBHjibHOi neni npn TeMnepaTypi 1440-1730°C ao OAeprcaHH* posnjiasy 3 b'jokictk) H e MeHuie 
160 8 riac, a OAep^KaHHH jiycKarax HacroK SAincHioiOTb iujihxom ApoojieHHH crpyMen* 
po3njiaBy, mo BHTiKae 3 (pijibepn. 

10. TexHOJioriHHa jrhriH aji* 3AificHeHHa cnoco6y 3a n.n. 1, 4 a6o 7, HKa MicTHTb A03arop 
ripcbKoi nopoAH, njiaBHjibHy ran, (piAep, 3a6e3ne«!eHHH (pijibepoio 3 tkhbhjibhhkom, >nca 
npHSHaneHa ajih BHxoAy 6e3nepepBHoro bojiokhb, MexaHGMH m* HaHeceHHH 3aMacjiiOBaMa, 
HaMOTyBaHHH BOJioKHa H a 6o6iHy, 36epe)KeHHa i cmiaAyBaHwi OAep>Ky B aHoro BOJiOKHa, a t3ko>k 
3aco6y kohtpojho i KepyBaHHa TexHojioriiHHM npouecoM, iwa eidpi3naembCH rmm, mo 
TexHOJioriMHa jiiiriji AonoBHeHa npHcrpoeM ana MexaHo-KaTajirraHHOi 06006KH chpobhhh, 
Tennoo6MiHHHKOM AJia nonepeAHboro rimirpiBy ripcbKoi nopoAH, BcraHOBjieHHM Ha A03aTopi, 
ycepeAHK)BaHoio KaMepoio, mo MicTHTb Kopnyc, aho, icpnuiKy, peryjibOBam 3acyBKH Ha ii BxoAi 
i Ha BHXOAi, npH3HaHeH0K> on* roMoreHbanji' i cra6uii3auiT po3njiaBy, HarpiBaieM (plnbepH, 




npHHOMy Bxia npncrpoio win MexaHo-KaTajiiTHMHoI o6po6i«i chpobhhh 3'eAHaHHii 3 bhxoaom 
acm-ropa ripcbxoi nopoAH, a bhxia npHcrpoio - i3 bxoaom njiaBHjibHOi newi, bhxia *koi 
3'cj\HaHKi* 13 bxoaom ycepeAHK>BaHoi KaMepn, BHxiA ycepeAHiOBaHoi KaMepH 3'eAHaHHM 3 
<J)iAepoM, 3a6e3neneHHM <|)ijibepoio, mo ni^rpiBaeTECH. 

1 1 TexHojiorkHa jiima jw» 3nmcHemw cnoco6y 3a n.n. 2, 5 a6o 8, nica MicrHTb fl03aTop 
ripCbKoi* nopoAH, ruiaBwjibHy nin, <f)ijibepy, npH3HaneHy aji* BHxoAy uiTanejibHoro bojiokh^ 
Mexafri3MH jxjih 36epexceHHH i CKjiaAyBaHH* OAepxcyBaHoro urranejibHoro BOJiOKHa, a tslkotk 
3aco6n KOHTpojno i KepyBaHHa TexHOJiorinHMM npoijecoM, wca eidpi3wiembCH muM^ mo 
TexHOjioriHHa jimi* AonoBHeHa npncrpoeM rjw MexaHo-KaTajirraHHoi' o6po6icn chpobhhh, 
Teanoo6MiHHHKOM jjjih nonepeAHboro niAirpiBy ripcbKOi nopoAH, BcraHOBjicHHM Ha A03a*ropi, i 
3aco6aMH asm po3flyBaHHH CTpyMera po3ruiaBy, mo BmiKae 3 <|)Lni>epn, npnnoMy bxia 

npHCTpOK) AM MexaHO-KaTajliTHHHOl o6po6KH CHpOBHHH 3 f €AHaHHH 3 BHXOAOM A033TOpa 

ripcbKOi nopoAH, a bhxia npHcrpoio - h bxoaom anaBHjiBHOi ne*ri, bhxia hkoi 3'eAHaHHii 3 

4>lJIb€pOIO. 

12. TexHOJioriHHa jihria ajih 3Ai2cHeHH* cnoco6y 3a n.n. 3, 6 a6o 9, mo MicTHTb A03arop 
ripcbKOi nopoAH, ruiaBHJibHy nin, $ijibepy, npH3HaneHy jyvi BHxoAy bhco ko cm jii KaTH hx 
HeopraHinHHx TOHKOAHcnepcHHX jiycKarax nacroK, Mexam3MH nnx 36epeaceHHa i CKjiaAysanHH 
OAep^KyBaHHX b HCOKOcmiiicaTHHx HeopramMHHx to hko AHcnepCHHx jiycKaTHx *racroK, a xaKoac 
3aco6H KOHTpojno i KepyBaHHK TexHOJioriMHHM npoqecoM, moot eidpi3HBembcn muM 9 mo 
rexHOJioriHHa jimi* AonoBHeHa npncrpocM ao* MexaHO-KaTaniraHHoI o6po6KH chpobhhh, 
Tenjioo6MiHHHKOM ajih nonepeAHboro niAirpiBy ripcbKOi* nopoAH, BcraHOBjieHHM Ha A03aTopi, i 
3aco6aMH pjin Apo6jieHH* crpyMeH* po3njiaBy, mo BiniKae 3 <J)bib€pH, npHMOMy bxja npHcrpoio 
An* MexaHo-KaTajirrHMHoi o6po6KH chpobhhh 3'eAHaHHH 3 bhxoaom A03aTopa ripcbKOi nopoAH, 
a BHxiA npHcrpoio - b bxoaom njiaBHJibHoi ne^i, bhxIa hkoi 3'eAHaHHH 3 4)Lni>epoK>. 

13. Be3nepepBHe bojiokho, BHroTOBJieHe 3 npHpOAHHX Ma-repiaJiiB ripcbKnx nopiA 
cnoco6oM 3a n. 1, hkc eidpizimcntbcn muju, mo bhtotobjicho 3 Aai*HTy a6o pioAaumy. 

14. Be3nepepBHe bojtokho, BHroTOBJieHe 3 npnpoAHHx MaTepiajiiB ripcbKnx nopiA 
cnoco6oM 3a n. 4, nice eidpi3ivicmhCH muM y mo BHroTO bjicho 3 rpaHhy a6o piojirry. 

15. Be3nepepBHe bojiokho, BHroTOBJieHe 3 npHpOAHHX MaTepiajiiB ripcbKnx nopiA 
cnoco6oM 3a n. 7, wee eidpi3imcmhCH muM, mo BnroTOBjieHO 3 nicKy 3 bmictom OKncy icpeMHbo, 
kkhh AopiBHioe hh nepeBHmye 73%. 

16. IDTanejibHe bojiokho, BHrorosjieHe 3 npnpOAHHx MaTepiaJiiB ripcbKHx nopiA 
ctoco6om 3a n. 2, nice eidpbnHcmbCH muM, mo boho b htoto BjieHO 3 A^HTy a6o pioAauHTy. 




17. IHranejibHe bojiokho, BuroroBjieHe 3 npHpowmx MaTepiajiiB ripcbKHx nopi A 
cnoco6oM aa n. 5, wee eidpimHem b CH muM, mo boho BHro-roBjieHO 3 ipawiy a6o piojihy. 

18. IDranejibHe bojiokho, BHroroBjieHe 3 npHpoflHHX MaTepiajiiB ripcbKHx nopifl 
cnoco6oM 3 a n. 8, me eidpi^Hcm^H muM, mo boho BHroroBJieno 3 nicxy 3 bmkxtom OKHcy 
KpeMHi'io, hkhh aopiBHioe mh nepeBHmye 73%. 

19. HeopraHiHHi TOHKOflncnepcui jiycisari sacrKH, BHroroBJieHi 3 npHpoflHHx MarepiariB 
ripcbKHx nopifl cnoco6oM 3 a n. 3, suci eidprnattom^cH muM, mo bohh BHroroBJieHi 3 aaqmy a6o 
pioflamrry. 

20. HeopranisHi TOHKOflHcnepcHi jiycKari Maori™, BHroTOBjiem 3 npHpoaHHx MarepiajriB 
ripcbKHx nopw cnoco6oM sa n. 6, mi eidpianwombCH muu, mo bohh BHroroBJieHi 3 rpaHiry a6o 
piojihy. 

21. HeopraHiHHi TonicoflHcnepcHi jyenrri nacrKH, BHro-roBjiem 3 npHpoflHHx MarepianiB 
ripcbKHx nopifl cnoco6oM 3 a n. 9, mi rndpiintuomHcn thum, mo bohh BHroroBjiem 3 nicicy 3 
bmictom OKHcy KpeMHiio, hkhh flopiBHioe hh nepeBHmye 73%. 



3a flopyqeHHHM, 



T.B.Map^eHKo 



Pe<pepaT 

Cnoci6 B.<I>.Ki6ojia BHpo6HHqr B a BHcoicocHjiiicaTHHx HeopraHiiHHx bojiokoh 3 ripcbKHx nopifl 
(Bapiam-M) /C./, TexHOJioriHHa JiiHU am 3AificHeHH» cnocooy (BapiaHra) /JU, 6e3nepep B He /£./ i 
uiTanejibHe /III./ BOJiOKHa (BapiaHTH), HeopramHHi TOHKOAHcnepciri jiycKari nacncH IH.I 
(BapiamrH), OAep>KaHi nponoHOBaHHM cnoco6oM 

nponoHOBaHi BHHaxoAH BiAHocOTbca ao 3 aco6i B oAepacamai BHcoKocHjiiKaraHx HeopraHiHHHx 
bojiokoh is npHpoAHHx MmepajriB khcjihx ripcbKHx nopiA, araKoac ao BHpo6iB,* B iiroTOBjieHHx 3 
UHx bojiokoh - GesnepepBHoro, urranenbHoro i ao JiycKarax HacroK. C. no nepiuoMy Bapianry 
BKjnoKae onepaiiji saBamaJKeHH* 3Api6 H eHOl ripcbKoi nopoAH b iijiaBHjjbHy nin, ii wiaBJieHHJ!, 
roMoreHbauiio posmiaBy, Hacryimy cra6uii3aiJ,iio posmiaBy y cpiAepi njiaBHjibHoi neni, ; 
b hth ry beh hh BOJiOKHa, iforo saMacjnoBaHH* i HaMOTyBaHHH H a 6o6iHy, a, 3zidHO eunaxody, hk 
ripcbKy nopoAy bhkophcto Bywrb Aan.Hr a6o pioAamrr, a nepeA saBatmpKeHHHM ripcbKoi 
nopoAM b ruiaBHjibHy nin H mAirpiBaiOTb ao TeMnepaTypn 700-91 0°C, BirrpHMyioTb np H um 
TeMneparypi 5-15 xbhjihh ao BHAajieHHa ximmho SB'ssaHo'i boah i BHropaHra opramHHHx 

CKJI3AOBHX, nOTlM HOpOAy HIAAaiOTb MexaHO-KaTUriTHHHifi aKTHBaUA AO OAepJKaHHJl ^aCTOK 3 

posMipoM He Sijibiue 15 mkm i HarpiBaKm, ao TeMnepaTypH 2105-2200°C ao OAepacaHH* 
posnjiaBy si cryneHeM aMop<pHocri He Meraue 96% i BHAUieHHH 3 posnjiaBy KBapmnie, mo 
Henpo njiaB hjihch, HacrynHy roMoreHbaujio i cra6uii 3 aiJAO posnjiaBy npoBOwrrb npn 
TeMnepaTypi 1420-1710°C ao OAepacaHHH po3iuiaBy 3 B'ajKicno He MeHine 1308 Dae, a 
BHTHiyBaHH* bojiokoh aflificHMicm, is soHn posnjiaBy, kk3. posramoBaHa HHJKMe noBepxneBoro 
wapy. y C. no ApyroMy sapiamy 3zidno eunaxody, hk ripcbKy nopoAy bh kophcto ByioTb a&Uht 
a6o pioAaunr, a nepeA saBaHraaceHHHM ripcbKoi nopoAH p njiaBHjibHy niH ii niAirpi B aiOTb ao 
reMneparrypH 700-910°C i BnrpHMyiorb n p H uii§ reMneparypi 5-15 xbhj.hh ao BHAajieHHH 
xiMiHHo 3 B 'j!3aHoi boah i bhtophhhh opnuriHHHX CKjiaAOBHx, no™ nopoAy niAAawTb Mexano- 
KaraniTHHHifi aKTHBanji- ao OAepacaHHH nacroK 3 posMipoM He 6ijibuie 15 mkm i HarpiBafOTb ao 
TeMneparypH 2105-2200°C ao OAep^caHHH posnjiaBy si cryneHeM aMopcpnocri H e Mewuje 96% i 
BHAijienH* 3 posnjiaBy KBapmmB, mo HenporuiaBHjiHca, Hacrynny roMorenisauito i 
cra6uii3aijjio posnjiaBy npoBOAJm, np H reMneparypi 1420-I710°C ao OAepacaHHH posnjiaBy 3 
B'asKicno He Meniue 1305 Tlac, a OAeprcaHH* urranenbHoro BOJiOKHa SAificnioKm. huihxom 
posAysaHH* posnjiaBy, mo BHrhcae 3 4>ijibepH. V C. no rperbOMy Bapiairry szidno eunaxody, hk 
ripcbKy nopoAy BHKopHCTOByiOTb Aaunr a6o pioAanar, a nepeA saBaHraaceHHHM ripcbKoi 
nopoAH b onaBHjibHy nis n raAirpisaioTb ao TeMneparypH 700-9 10°C i BurpiiMyioTb np H nifi 



reMneparypi 5-IS x.™„„ fl0 .«„ xiMi,„o 3 „ Wl BOflH , mmpmm 
comohx. nori„ nopo w ntaai uoTa MexaHO-xar^THwHift ax™*,* AO „ a ep,xa„Hn , aCT0 K 3 
P03M.P0M „e 6u™ue 15 mkm i Harpieax™, m TeMneparypH 210 5-2200»C a„ o^xaHHH 
poannaey ai cnyn.„eM aMop,p„ocri „ e „e„me 96% i anaiaenHa 3 poanaaey xaap^a mo 
HenponnaeHnnca, Hacrynny nOMoreniaaHho i oxa6L,ba«iK> po^nnaey npoaoaara ' 
™neparypi 1420-1 Tire., oaep™ poannaay 3 .Wtk, He M e HUI e 1308 flac a 
oaopacaKH, aycKarnx aacrox 3 ai „CH,oKm, u-naxoM apooaeHHa crpyMe„a poannaey, u,o eMaixae 
a V C. no -exaepaoMy aapianry 3 ^„ 0 mmma ^ „ ripCbKy ^ BHICOpMcroByrort 

rpaax a6o p 10J ,rr, nopoay nepe* aaaaHraacaHHaM y ama^ „j, flo 
Texmeparypn 750-950'C i BmvmyKn% npH ^ TCmepMypj ^ ^ ^ 
Ko„ra„„apaT,» i a^e„„a n a P ao fl H, nori„ nopoay ni^^ra MexaHo-Ka™d™™ a axa-HBaiii 
ao o«cpa<a„™ „acrox poaMipoM He 6ta.me 10 mkm i Balaam. „o aeMnep^ypn 2] 10-2500-C 
mo o fl epaca„H» a«op*Ho ro poanaaay, nacrynHy roMOremaaHho i cxafiaiaaKiK, poannaay 
npoaoa^ np„ aeMnepaxypi 1500-1750°C ao oaepxxaHHa poanaaay 3 aWno He MeHme 145 
onac, a a^aryeaHH, eonoxoH a^CHKHor* b aoH„ po3nna=y, nxa poanamoaaHa m 
noeepxaeeoro mapy. V C. no n'naoMy Ba piaHTy, 3zidm mHmody ^ ^ 
eHxopHeroeyKm, rpanh- a6o pionir, nopofly nepea aaaaHraaceHHaM y naaaanaHy m, 
•nmthmm. n o TeMneparypH 750-950->C i eHrpHMyKrn, np„ ujH TC „„epa3ypi 20-30 xaHa™ fl „ 
po3 T p,0Kyaa„H» xonraoMepari. i « nap BMH , ^ nop0fly 
KaTaa, TO ,„i B ao o„ep,xaH„a aaorox poaMipoM He a™. 10 mkm i „an, iM K> Tb ao 

TeMnepaxypH 2„ 0-2500"C a o e«p^HHa a«op*Ho ro poanaaay, HacxynHy roMoreHiaauao , 
craeunaauao P 03nnaay npoaoaara y ^epi rmaBHaaHo, ne* np H reMneparypi 1500-1750°C «o 
oa=p»a„Ha poanaaay 3 ataxic™ He Memne 145 Sitae, a oaepacaHH, nrranea-Horo aoaoxna 
aatfeHKaora a™ po3 fl yeaH„a poanaaay, „o amixae 3 *b,«p H . y C. no moeroMy ^ia^y 
■^„a ematoty. ax ripe-xy „opo„y anxopHeroey^ra ^anrr a6o pioair, „„p OJI y nepe fl 
3aaaHT«e„>H,M y n.aaHaany nh n^irpiaa^ra a o ^Mnepa^H 750-950'C i ampHMyKyra 
H,» TeMnepaxypi 20-30 xa,u,H„ ao poarpicxyaaHHa xoHraoMeparia i BI u,aae„H, nap ao fl „ 
noT,„ nopo ay niraanrra Mexaao-xaraai^HHiH a CT „aa«u fl0 oflepacaHHa naexox poaMipoM He 
6n,au,e 10 mkm i HarpiaaKm, a o TeMneparypn 2110-2500-C n o omasum* aM 0p 4,„ 0 ro 
P03naaay, HacrynHy TO More„i3aHiK> i era6iai3aHuo P 03naaay npoaown, y <pi«pi naa.Haa„ot 
ne„ „p„ reMnepaTypi 1500-1750°C a o OflepacaHH, poanaaay 3 atexieno He Me„me 145 STIae 
a OAepa.aHHa ayexatHx ,aerox arfHeHK,^ maaxoM «po6neHHa crpyMena pojnj.aay w 
3HT,xae 3 +iaaep„. y C . no cao«0My aapiamy aa/dao mNam3y , „ ripcB1(y BHKOpHCTOByKm , 



nopOAy Ha ochobi nicxy 3 bmjctom oKMcy icpeMHiio, mo AopiBHioe *ih nepeawmye 73%, nepe# 
3aBaHTaMceHH«M nicKy b ruiaBHJibHy nis ftoro ni^irpiBaiOTb ao TeMnepaTypn 100-450°C i 
b HTpHMy 10Tb npn uifi TeMneparypi 30-60 xbhjihh ao BHflaneHH* as'ioaHoi boah i ra3onoAi6Hnx 
bkjiiohchix, murphy cnpOBHHy nUwafOTb Mexano - KaTajiiT h h hi 5 axTHBaMil ao OAep:»caHH* 
HacrroK po3MipoM He 6ijibuue 5 mkm, no-riM cnpoBKHy HarpiBaioTb ao TeMneparypn 21 1 5-2550°C 
i BHTpMMyKm> n npH uifi TeMneparypi ao OAep>KaHRa aMop4)Horo po3njiaBy, roMorem3auiio i 
cra6ijihaixiio p03njiaBy nposoAHTb npn TeMneparypi 1440-1730°C ao OAepaeaHH* po3ruiaBy 3 
B'H3KicTBo He MeHiue 160 8 Flac, a BHTHiyBaHH* bojiokoh 3AiHCHK)K>Tb i3 30HM po3njiaBy ? HKa 
po3TauiOBaHa HHacne nosepXHeBoro mapy. y C. no BOCbMOMy Bapiamy 3aidno eunaxody, kk 

ripCbKy BMKOpHCTOByKXTb IlOpOAy Ha OCHOBI ItiCKy 3 B M1CTO M OKHCy KpeMIBK), UJO AOpiBHIOe HH 

nepeBHiAye 73%, nepeA 3aBaHTaaceHHJiM nicxy b njiaBHjibHy nin Soro niAirpisaiOTb ao' 
TeMnepaiypH 100-450°C i BHTpHMyioTb npH vm TeMnepaTypi 30-60 xbhjihh ao BHAajieHHK 
3B f H3aHoi boah i ra3onoAi6HHx BKjiiOHeHb, niflirpiTy cnpOBHHy niAAaiOTb MexaHO-KaTamTHHHifi 
aKTHBauii ao OAepMcaHHii nacroK po3MipOM He 6ijibiue 5 mkm, hotim CHpOBHHy HarpiBaiorb ao 
TeMneparypn 21 15-2550°C i BmpHMyioTb H npH uifi TeMneparypi ao OAepacaHHH aMop^Horo 
po3njiaBy, roMoreHi3arxbo i cra6ijii3aa?K) po3njiaBy npoBOAHTb y 4>iAepi iuiasHJibHOi ne*ri npH 
TeMnepaiypi 1440-1 730°C ao OAep*caHHa p03iuiaBy 3 b^kictk) He Meniiie 160 8 ITac, a 
OAep^caHHH inranejibHoro BojiOKHa 3Ai2cHK)Km> iiijihxom po3AyBaHHH po3imaBy, lao BHTiKae 3 
<})ijib€pH. y C. no AeB'HTOMy BapiaHTy 33idno eunaxody, hk ripcbKy BHKopHCTOByiOTb nopoAy Ha 
ochobi nicKy 3 BMicroM OKHcy xpeMHiio, ujo AOpiBHioe hh nepeBHiuye 73%, nepeA 
3asaHTa>KeHHHM nicny b njiaBHjibHy ran iioro iriAirpiBaiOTb ao TeMneparypw 100-450°C i 
BHTpHMyioTb npH 141H TeMneparypi 30-60 xbhjihh ao BHAaneHH* 3B f 5i3aHOi boah i ra3onoAi6HHx 
BKjnoneHb, niAirphy cnpOBHHy niAAaiorb MexaHo-KaTajriTH 4H i h aKTHBauii* ao OAep^caHH^ 
nacroK p03MipoM He 6ijiboie 5 mkm, noriM cnpOBHHy aarpiBaiOTb ao TeMneparypH 21 1 5-2550°C 
i b HTp HMyiOTb h npn qifi TeMnepaiypi ao OAep>KaHH* aMOp4)Horo po3anaBy, roMoreHisauiio i 
cTa6Lni3aiAK) po3iuiaBy npoBOAHTb y <J)iAepi njiasHJibHoi neni npn TeMneparypi 1440-1730°C ao 
OAep*caHH* po3njiaBy 3 B'*3Kicno He MeHiue 160 8 TCac, a OAep>KaH hsl jiycKarax lacrroK 
3AiHCHK)K>Tb ihjihxom Apo6jieHHH CTpyMemi po3ruiaBy, mo BHTiKae 3 $ijn>epH. JL no nepuioMy 
Bapianxy Micrarb A03aTop ripcbKoI nopoAH, njiaBHjibHy m% $iAep, 3a6e3neHeHHii 4)ijib€poio 3 

XHBHJIbHHKOM, HpH3 HB^eHy JJJtt BHXOAy 6e3nepepBHOTO BOJIOKHa, MexaHUMH ww HaHeceHRa 

3aMacxaoBaHa, HaMoryBaHH* BOJiOKHa Ha 6o6iHy, 36epe»ceHHM i cKjiaAyBaHH* oAep^cyBaHoro 
BojiOKHa, a TaKoac 3aco6n KOHTpojno i KepyBaHHH TexHOJio rin hhm npouecoM, a, 3zidno 
auiiaxody, TexHOJiorinHa JiiHbr AonoBHeHa npncrpoeM MexaHO-KararriTH^HoT o6po6KH 
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CHpoBHHH, Tem,oo6Mi„HHKOM jytx nonepeAHboro niAirpiey ripcbKO? nopoAH, bc^hob^hhm na 
Aoaaropi, ycepeAHK^HOK, KaMepoK,, mo Mien™ Kopnyc, «ho, WJ .*o«ud 3acyBKM „a „ bxo* 
. » a BHxo fl i, np^HaneHoro p. ro M ore„i 3 a«H i ora&raufl posmiaey, HaipiaaneM (J)Ln i>cpn, 
npHHOMy bxJa npncrpoK) MexaHo-Kaxa^irHMHoi o6 P o6kh ch P obhhh 3'ewaHHH 3 bhxoaom 
A03aropa ripcbicoi' nopoAH, a bhx W npncrpoK, - i 3 bxoaom njiaBHjibHOi' neni, bhx* *koi 
3'cflHanMH 3 bxoaom ycepe,zjnioBaHoi KaMepn, bhxJa ycepe^BaHoi Ka M e P H 3'e«„aHHH 3 
(PWOM, 3a6e3n et ieHHM epuibepow, mo nwrpiBaerbcs. JI. no fl pyroMy Bapiamy, 3zi dno 
eunaxody, AonoBHena npncrpo€M ^ MexaHO-KarajriTHHHoi o6 P o6kh ch P obhhh 
Teru,oo6Mi„HHKOM pja nonepeAHboro n^irpiBy ripcbKO. nopo«M, BCTaHOBjieHHM «a Aosaxopi i 
3 aco6aMH A n» pos^annx crpyMeH* p 0 3n J , aB y, mo BmiKae 3 <pu,bepH, npHHOMy bx,"a 
npHcrpo.0 pj\k MexaHo-KaramrHHHof o6 P o6kh ch P obhhh sWfi 3 bhxoaom Aosaropa 
ripcbKoi nopo fl H, a bhxia npHcrpoK) - 3 bxoaom njiaBHflbHoi neni, bhxw hko! ^ahbhhh 3 
(puibepoK, . JI. no xpeTbOMy Bapiamy, zeidno euuaxody, AonoBnena npncrpoeM m MexaHo- 
KaianiTHHHoI o6 P o6kh chpobhhh, Ten*oo6M,HHHKOM a™ nonepeAHboro niAixpiey .ripcbKoi 
nopoAH, BcraHOBjieHHM na A03a TO pi i 3aco6aMH a** ApoG^em*. crpyMeHs P o3n*a B y, m o 
BHriKae 3 tpuibepn, npHHOMy bxia npHcrpoK) a*h MexaHo-icaTajiiTHHHOi o6po6 K H ch P obhhh 

3*€AHaHHH 3 BHXOAOM A03aTO P a ripCBKOi HOpOflH, a BHxifl IipHCTpOK, - 3 BXOAOM nflaBHJIbHOl 

neni, bhxIa *koT 3 Whh 3 cpijibepoK, Ho nepmoMy Bapiamy E., seidno eunaxody, 
BHroTOBjiene 3 Aau.my hh pioAamny. Ho ApyroMy Bapiamy B. seidno eunaxody, BHroxo^eno 3 
rpaHiTy hh pkwihy. B. no rperbOMy Bapiamy aeidno eunaxody, BHroTOBjieHO 3 nopoAH na 
ochobI nicKy 3 BMicroM OKMcy KpeMHiK>, mo AopiBHK* hh nepeBHmye 73%. in. no nepuioMy 
aapiamy, svdno eunaxody, BHroroB^eae 3 Wmy hh pioAaumy. III. no Apyrx>My Bapiamy 
3*d»o eunaxody, BHroTOBi.eno 3 rpaHhy hh piojI by. UL no rperbOMy Bapiamy 3Z id,,o 
eunaxody, BHixxroBjieHO 3 nopoAH na ocaoBi nicKy 3 BMicroM o«CHcy KpeMmrc, mo AopiB„.oe hh 
nepeanmye 73%. q. no nepmoMy Bapiamy, xzdno eunaxody, BHroroBjiem 3 AanHry hh 
pioAauH^y. 4. no ApyroMy Bapiamy seidno eunaxody, sHnrroB^eni 3 rpaHhy hh pio^hy. q. no 
rperBOMy eapiamy, zeidno eunaxody, BHroTO BJ ie„i 3 nopoAH na ochobJ niccy 3 bmictom OKHcy 
K P e M HiK>, mo AopiBHK>e hh nepeBHmye 73%. B ocnoay nponoHoaannx BHHaxoflie no^ena 
aaAana craopeHH,, 3aco6i B OAepacaHHH HeopramnnHx bo*okoh 3 npnpoAHHx MinepajiiB khcjihx 
ripcbKHx nopiA, a Ta KO >K tskhx bhpoQb, BnroroBjieHHx 3 M hx bojiokoh - oesnepepBHoro, 
uiranejibHoro, rpy6oro B OJ ,OKHa i TOHKOAHcnepcnnx ^ycxarnx nacrroK, nxi m^h 6 niABnmeHy 

MiUHiCTb, K0 P O3iHHy i TepMOCTIHKiCTb. nOCTaB^HB BHpixuyeTbCi! 3B paxy„OK CTBOpeHHH 

yMOB BHAaneHHH 3 P 03n J ia B y cropoHmx BicnioHeHb, mo Maxm, bhcok! TeMneparypn 
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njiasjieHHJi i KHniHHH, iujihxom sacrocyBaHHa b hkocti ch P obhhh ripcbKHx nopifl 3 6ijibiu 
bhcokhm BMicTOM SiO z i, hk Hacjii^OK, 6uibin bhcokmmh TeMnepaTypaMM njtaBjieHHa, mo 
AOSBOJiae HarpiBaTH nopoay no BHflajieHHa 3 po3ruia B y nopow 6ijibuiocrri cropoHHix 
BKJironeHb. 
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